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Abstract 
The current program of research addresses the need for multi-level programs to 
target the major increase in injury rates that occurs throughout adolescence. 
Specifically, it involves the investigation of school connectedness as a protective 
factor for adolescent injury, and the development of school connectedness as a 
component of an injury prevention program. To date, school-based risk taking and 
injury prevention has frequently been limited to addressing adolescents‘ knowledge 
and attitudes to risk behaviours, and has largely overlooked the importance of the 
wider school social context as a protective factor in adolescent development. 
Additionally, school connectedness has been primarily studied in terms of its impact 
on student achievement, wellbeing and risk taking behaviour, and research has not 
yet addressed possible links with injury. Further, school connectedness intervention 
programs have targeted risk taking behaviours without evaluating their potential 
impact on injury outcomes. This is the first reported research to develop strategies to 
increase school connectedness as part of a school-based injury prevention program.   
The research program was conceptualised as three distinct stages. The 
development of these research stages was informed by a comprehensive review of 
the literature on adolescent risk taking, injury and school-based prevention, as well 
as on school connectedness and its importance in adolescence. A review of the 
school connectedness literature indicated that students‘ connectedness is largely 
influenced by relationships within the school context including with teachers and 
other school staff, and is therefore a potentially modifiable factor that may be 
targeted in school-based programs. Overall, the literature shows school 
 Development of school connectedness as a component of an injury prevention program for early adolescents iii 
connectedness to be a key protective factor in adolescent development. This review 
established a foundation from which the current program of research was designed.  
The first stage of the research involved an empirical investigation of the 
relationship between adolescent risk taking-related injuries and school 
connectedness. Stage one incorporated two studies. The first involved the 
development of a measure of adolescent injury, the Extended Adolescent Injury 
Checklist (E-AIC), for use in the current research as well as in future school-based 
studies and program evaluation. The results of this study also highlighted the extent 
of the problem of risk-related injury in adolescence.  
The second study in Stage one examined the relationship between students‘ 
reports of school connectedness, risk taking behaviour and risk taking-related injuries 
on the E-AIC. The results of this study showed significant relationships between 
increased school connectedness and reduced reported engagement in transport and 
violence risk taking, and fewer associated injuries. This study therefore suggested the 
potential for school-based injury prevention programs to incorporate strategies 
targeting increased adolescent connectedness to school.      
The second stage of this research involved the compilation of an evidence base 
to inform the design of a school connectedness intervention. Stage two also 
incorporated two studies. The first study in Stage two involved a systematic review 
of programs that have targeted school connectedness for reduced risk taking and 
injury. The results of this study revealed that interventions targeting school 
connectedness can be effective in reducing adolescent risk taking behaviour, and also 
provided an evidence base for the design of the current school connectedness 
intervention. The second study in Stage two examined teachers‘ understanding and 
perceptions of school connectedness. This qualitative study indicated that teachers 
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consider students‘ connectedness to be an important factor that relates to their risk 
taking behaviour; and also provided directions and content for the intervention 
design stage.  
The third stage of this research built upon the findings of each of the previous 
studies, and involved the design, implementation and evaluation of a school 
connectedness intervention as a component of an adolescent injury prevention 
program, Skills for Preventing Injury in Youth (SPIY). This connectedness 
intervention was designed as a professional development workshop for teachers of 13 
to 14 year old adolescents, and was developed as a complementary component to the 
curriculum-based SPIY program. The SPIY connectedness component was 
implemented and evaluated using process and six-month impact evaluation 
methodologies. The results of this study revealed that teachers saw value in the 
program and made use of the strategies presented, and that program school students‘ 
self-reported violence risk behaviour was reduced at six-month follow-up. Despite 
these promising findings, the results of this study did not demonstrate a significant 
impact of the program on change in students‘ connectedness to school, relative to 
comparison schools. The positive impact on self-reported violence risk behaviour 
was however replicated in additional analyses comparing students participating in the 
connectedness version of SPIY with students participating in an earlier curriculum-
only version of the program. This finding indicated that the connectedness 
component has additional benefits relating to reduction in violence risks, over and 
above a curriculum-only version of the program.   
This research was the first reported to address the relationship between school 
connectedness and adolescent injury outcomes, and to develop school connectedness 
as a component of an adolescent injury prevention program. Overall, the results of 
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this program of research have demonstrated the importance of incorporating 
strategies targeting the wider school social context, including school connectedness, 
in adolescent injury prevention programs. This research has important implications 
for future research and practice in adolescent injury prevention.      
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Chapter 1:  Adolescent Injury, Risk Taking and School-based 
Prevention 
1.1 INTRODUCTION 
Worldwide, injury is the leading cause of death and disability for young people 
(e.g., Krug, McGee, & Peden, 2002). The most recent Australian Institute of Health 
and Welfare (2011) report on the health of young Australians indicates that 
adolescent injury is a major and ongoing concern. Much of the injury among young 
people is associated with risk taking behaviour, including transport risks and 
violence, both of which may occur in association with underage alcohol use. Pickett 
et al. (2002), in a study of youth injury across 12 countries, found that 11 to 15 year 
olds who reported engaging in the highest number of risk taking behaviours were 
2.46 times more likely to report medically treated injuries. The gradients observed in 
risk were especially pronounced for non-sports, fighting-related and severe injuries. 
Additionally, greater involvement in anti-social and delinquent behaviours among 
Australian youth was found to be associated with a five-fold risk of medically treated 
injuries (Buckley, Chapman, & Sheehan, 2012).   
Injury rates increase dramatically across adolescence. In 2005, injury 
accounted for 38% of all deaths among 12 to 14 year olds, 66% of all deaths among 
15 to 17 year olds, and 71% of all deaths among those aged 18 to 24 years 
(Australian Institute of Health and Welfare, 2008b). Injury prevention and control 
strategies are essential to mitigate the major increase in incidence in injury and risk 
taking behaviour that occurs throughout adolescence. Schools are an important 
context for the delivery of injury prevention strategies. Injuries may have 
consequences to adolescents beyond physical harm, including negative impact on 
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academic growth and development, and it is this that highlights injury prevention as 
an issue of concern for the education system (Furlong & Morrison, 2000). 
Factors that predict adolescent involvement in risk taking behaviour occur 
across multiple domains, including within the individual (e.g. attitudes to risk), their 
interpersonal relationships (e.g. peer, school and familial relationships) and their 
wider social context (e.g. neighbourhood characteristics). Strategies that have been 
found to be most effective in reducing adolescent risk taking and injury address 
multiple risk and protective factors across these domains (Jackson, Henderson, 
Frank, & Haw, 2012). Models of adolescent risk taking behaviour, including that 
proposed by Jessor and colleagues (2003), also highlight the importance of risk and 
protective factors at both individual and broader social and environmental levels. 
These models have been supported by research indicating the importance of targeting 
risk and protective factors at individual and contextual levels, as well as targeting 
multiple risk taking behaviours within school-based prevention programs (e.g., 
Stigler, Perry, Komro, Cudeck, & Williams, 2006; Vingilis & Adlaf, 1990). To date, 
school-based risk taking and injury prevention has frequently been limited to 
addressing adolescents‘ knowledge and attitudes to risk behaviours, and has largely 
overlooked the importance of the wider school social context as a protective factor 
for multiple adolescent risk behaviours. The research reported in this thesis is 
concerned with addressing the need for a level of social protection in school-based 
injury prevention programs.   
The school environment is a critical developmental context for adolescents, 
and has a significant influence on their personal and social life. In particular, school 
connectedness, defined as ‗the extent to which students feel personally accepted, 
respected, included and supported by others in the school social environment‘ 
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(Goodenow, 1993, p80) has been identified as an important protective factor 
associated with increased student health and wellbeing, academic achievement, and 
reduced involvement in risk taking behaviours including substance use and violence 
(Dornbusch, Erickson, Laird, & Wong, 2001; Goodenow, 1993; Resnick, Harris, & 
Blum, 1993; Shochet, Dadds, Ham, & Montague, 2006).  
There is an extensive body of literature that reports on the results of school-
based survey research with adolescents, revealing the importance of school 
connectedness for reduced risk taking behaviour. Additionally, a number of review 
articles have discussed important definitional, measurement and theoretical issues 
relating to the construct of school connectedness (e.g., Jimerson, Campos, & Greif, 
2003; Libbey, 2004; Maddox & Prinz, 2003; O'Farrell & Morrison, 2003). Further 
research has identified a number of organisational and interpersonal school-based 
factors that are associated with improved student connectedness (e.g., McNeely, 
Nonnemaker, & Blum, 2002; Waters, Cross, & Runions, 2009; Whitlock, 2006), and 
reported on the outcomes of various programs that have aimed to increase school 
connectedness (e.g., Battistich, Schaps, & Wilson, 2004; Hawkins, Guo, Hill, Battin-
Pearson, & Abbott, 2001). There are, however, some important gaps in the literature 
related to school connectedness and adolescent injury prevention, including: 
 Research has shown that increased involvement in risk taking behaviour is 
associated with increased injury rates (Buckley et al., 2012; Pickett et al., 
2002). Despite a large body of literature showing that increased school 
connectedness is related to decreased involvement in risk taking 
behaviours, such as substance use and violence (e.g., Dornbusch, Erickson, 
Laird, & Wong, 2001; Resnick, Harris, & Blum, 1993), research has not 
yet looked at the possible association between school connectedness and 
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injury as an outcome of such risk taking behaviour. There has also been 
limited research addressing the possible association between school 
connectedness and other types of risk taking behaviours that lead to injury, 
such as transport-related risks. 
 Critical reviews have addressed important issues relating to school 
connectedness, including definitions, measurement, and adolescent 
outcomes (e.g., Jimerson et al., 2003; Libbey, 2004; Maddox & Prinz, 
2003; O'Farrell & Morrison, 2003). To date, however, there has been no 
attempt to systematically review the literature describing the evaluation of 
school-based programs targeting increases in students‘ connectedness to 
school.            
 Research on school connectedness has largely been based on student 
survey data, with no reported research addressing teachers‘ perceptions of 
school connectedness and its association with student behaviour.  
 To date, school-based injury prevention program evaluation has been 
limited by the availability of effective measures of change. Sleet and 
Gielen (1998) reported that discrepancies across evaluations of injury 
prevention strategies have been attributed to inadequate measures of 
change, among other factors. In the current context of increased 
recognition of the need for school-based injury prevention programs, it is 
important that simple and time-efficient measures of adolescent injury and 
associated risk behaviours are developed for school-based administration.  
The current program of research attempts to address these gaps in the literature 
by developing school connectedness as a component of an injury prevention program 
for early adolescents. The next sections review the literature relating to the problem 
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of injury and the current context of school-based injury prevention. The overall 
objective and aims of the research are then presented in Chapter 2. This is followed 
by a discussion of the significance of the research and its scope, an overview of the 
thesis and its structure, and the contribution that the subsequent studies and 
associated papers make to the research aims.  
1.2 INJURY AND RISK TAKING IN ADOLESCENCE 
Injury is the leading cause of adolescent death in Australia (Australian Institute 
of Health and Welfare, 2008b). Transport behaviours account for the majority of 
adolescent injuries and among young Australians in 2005, transport-related injuries 
accounted for 44% of all injury deaths (Australian Institute of Health and Welfare, 
2008b). Survey research with adolescents enrolled in Grade 9 in Queensland schools 
found that 53% reported having experienced at least one transport-related injury in 
the past six months, the most common of which were bicycle-related (42%), 
followed by motorbikes (18%) and being a passenger in a vehicle (14%) (Chapman 
& Sheehan, 2005). Young males and Indigenous Australians are overrepresented in 
transport-related deaths, with the transport-related death rate for young males being 
three times that of young females and the transport-related death rate for young 
Indigenous Australians being twice that of non-Indigenous young people (Australian 
Institute of Health and Welfare, 2008b).  
Other risk taking behaviours that contribute to injury-related morbidity and 
mortality among adolescents include, for example, violence-related risks. Whereas 
injuries associated with violence are not often fatal, they are prevalent, and they can 
have significant injury consequences. For example, results from the Youth Risk 
Behavior Survey (YRBS), including a nationally representative sample of students 
across the United States, showed that 32% of Grade 9 to 12 students reported getting 
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into a fight in the previous twelve months and that 4% of these had to be treated by a 
doctor or nurse (Centers for Disease Control and Prevention, 2010). Survey research 
from Queensland has shown that 43% of Grade 9 students reported fight-related 
injuries in the past six months (Chapman & Sheehan, 2005). Similar to transport 
risks and injuries, boys are more likely to report getting into fights than girls (34% of 
boys versus 23% of girls participating in the YRBS) and are also more likely to have 
been injured in fights than girls (5% of boys versus 2% of girls in the YRBS) 
(Centers for Disease Control and Prevention, 2010).  
Many of the risk taking behaviours among adolescents may occur in the 
context of alcohol use. According to a comprehensive Australian survey, 54% of 
Grade 9 males and 55% of Grade 9 females from Victorian high schools reported 
having used alcohol within the past month (Toumbourou, Hemphill, McMorris, 
Catalano, & Patton, 2009). It is noted that while many young people drink less 
regularly than adults, they tend to drink more heavily in a single session (Bauman & 
Phongsavan, 1999). This is of particular concern considering that associations exist 
between drinking to the point of intoxication and road accidents, suicides, homicides 
and violence (Hewitt, Elliott, & Shanahan, 1995; King & Ghaziuddin, 1996; 
Lynskey, 2001). The risk of health problems, including injuries and mental health 
and social problems, are increased when alcohol use starts early (Australian Institute 
of Health and Welfare, 2011). Further, alcohol consumption is considered to be one 
of the most significant risk factors for injury (Lowenfels & Miller, 1984). Among 
Grade 9 students responding to a survey in Victorian high schools, 9% of males and 
females reported experiencing injuries, and 11% of males and 9% of females 
reported getting into fights as a result of drinking in the past year (Toumbourou et al., 
2009).  
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The high prevalence of injuries and risk taking behaviour among adolescents, 
and the major increase in incidence in injury and risk taking that begins early in this 
stage of development, highlights the need for effective prevention and control 
strategies. The ease of access to adolescents in the school setting has in part 
contributed to the growth in number of school-based interventions for a wide variety 
of health problems, including injury and associated risk taking behaviours (Nigg, 
Allegrante, & Ory, 1999). School-based approaches have also been shown to be 
particularly effective and feasible means for delivery of prevention strategies (e.g., 
Tobler & Stratton, 1997). 
1.3 ADOLESCENT RISK TAKING AND INJURY PREVENTION 
1.3.1 Developmental context 
Adolescence is a developmental period characterised by rapid changes within 
biological, psychological, sociocultural and cognitive contexts (DiClemente, Crosby, 
& Santelli, 2009). In preparation for adulthood, adolescents are striving for 
increasing independence and autonomy and are also undergoing a process of identity 
formation (Erikson, 1968). Through this period of development, some 
experimentation with risk taking behaviours is common. 
The numerous changes experienced during adolescence impact upon 
adolescents‘ experiences with risk taking behaviours and associated injury outcomes. 
For example, biological development leads to rewiring of the brain and resulting 
maturation of cognitive processes, including the development of social judgement 
and the ability to make decisions regarding safety and risk (DiClemente et al., 2009). 
During adolescence, relationships with peers also become increasingly important, 
and increase both in intensity and complexity (Lerner & Steinberg, 2004). A number 
of risk taking behaviours within adolescence have been linked to the risky behaviour 
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of peers, however protective behaviour within adolescent friendships is also common 
and may result in reduced risk (Buckley, Sheehan, & Chapman, 2009a). 
Relationships with parents also change throughout adolescence, and factors such as 
parental monitoring throughout this period predict involvement in risk taking 
behaviours (DiClemente et al., 2001). As adolescents become more independent, 
they also have increasing access and exposure to potentially risky situations 
involving alcohol, drugs, and as they begin to learn to drive, cars. The developmental 
context of adolescence is therefore a period characterised by specific risk and 
protective factors that may influence injury outcomes. 
1.3.2 Risk and protective factors 
School-based injury prevention strategies have increasingly aimed to reduce 
risk factors and strengthen protective factors associated with risk taking behaviour. 
According to Domitrovich and colleagues (2010), risk and protective factors can be 
organised into three domains, including the individual, the quality of interactions 
with the environment, and broader environmental and contextual factors. Although 
an individual‘s vulnerability to problem behaviour increases with the number of risk 
factors present, there are cases in which an individual remains resilient, and does not 
become engaged in risk taking behaviour, despite exposure to multiple risk factors 
(Rutter, 1993). In such cases, protective factors, including those in the wider social 
environment, may buffer the effect of risk factors and reduce the likelihood of 
adverse outcomes.  
According to Jessor and colleagues (2003), protective factors, which decrease 
the likelihood of risk taking behaviour, exist within the domains of family, peer 
group, school and neighbourhood, and include having models for positive or pro-
social behaviours, personal or social controls against risk taking behaviour, and an 
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environment of support. Risk factors, meanwhile, increase the likelihood of risk 
taking engagement, and include having models for problem behaviour, having 
greater opportunity to engage in risk taking behaviours, and having a greater personal 
vulnerability to such behaviours (Jessor et al., 2003). This model of risk and 
protective factors has been shown to generalise across cultures in a study of 
adolescents in both China and the United States (Jessor et al., 2003) and was 
supported in a recent study of 10,310 adolescents from eight different countries 
(Vazsonyi et al., 2010).  
In a review of prevention programs targeting multiple risk taking behaviours in 
adolescence, Jackson, Henderson, Frank and Haw (2012) reported that the most 
effective interventions were those addressing multiple domains of risk and protective 
factors across multiple program components. A study examining risk taking 
behaviours among youth in the Caribbean has shown that the influence of risk and 
protective factors is cumulative (Blum & Ireland, 2004). For all four risk taking 
behaviours studied, including violence, sexual risks, cigarette and alcohol use, risk 
taking behaviour increased significantly when protective factors were held constant 
and risk factors, such as parental risk behaviour and truancy, were added to a 
predictive model one at a time. Additionally, when risk factors were held constant 
and protective factors, such as family connectedness and school connectedness, were 
added to a predictive model in stages, there was a meaningful reduction in risk taking 
behaviour (Blum & Ireland, 2004).  
An evaluation of Project Northland, a multi-component alcohol use prevention 
program consisting of classroom curricula, peer leadership, extra-curricular 
activities, parent involvement programs and community activism, provided further 
support for the cumulative effect of program components (Stigler et al., 2006). This 
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study revealed, for example, an additive benefit for Grade 6 to 8 students for the 
main effects of the curricula and parent components; however there was no 
synergistic or interaction effect of these program components on alcohol use 
outcomes (Stigler et al., 2006). These findings suggest that school-based prevention 
programs should operate across a number of levels and target important factors in 
combination, including factors specific to the individual such as attitudes and beliefs 
regarding risk taking behaviour, as well as relevant family and school-related factors.  
1.3.3 Target behaviours in risk and injury prevention 
Research has also identified the importance of prevention programming 
targeting multiple risk taking behaviours in combination (see review by Jackson et 
al., 2012). Such research is in accordance with Problem Behavior Theory, as 
proposed by Jessor and Jessor (1977) and later refined and reframed (Jessor et al., 
2003). Problem Behavior Theory states that a large number of behaviours in 
adolescence, including alcohol, substance use and risky driving, are interrelated. 
According to this theory, risk taking behaviours during adolescence are outward 
expressions of an underlying propensity for problem behaviour, which is related to 
both the adolescent‘s personality and their social environment (Jessor & Jessor, 
1977). Problem Behavior Theory has been supported in a number of studies, 
including one study employing confirmatory factor analysis using data from 
adolescents, which indicated that alcohol use, drug use, risky driving and 
delinquency reflected one underlying component (Vingilis & Adlaf, 1990).  
Until recently, school-based prevention programs have traditionally focused on 
single risk taking behaviours such as, for example, alcohol use as targeted in the 
School Health and Alcohol Harm Reduction Project (McBride, Farringdon, Midford, 
Meuleners, & Philips, 2004). Targeting multiple risk and protective factors along 
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with multiple risk taking behaviours is increasingly important, however, in the 
current context of increasing demands on teacher and curriculum time. Teachers face 
pressure to maximise instruction time and focus on preparation for student 
examination (Domitrovich et al., 2010). Accordingly, prevention researchers often 
need to face school administration and teacher perceptions that there is limited 
curriculum time available for implementation of health interventions and prevention 
programs (Domitrovich et al., 2010). The greater efficiency that is afforded by 
targeting multiple risk taking behaviours as well as multiple risk and protective 
factors enables evidence-based programs to be developed that do not negatively 
impact on a school‘s ability to meet traditional educational goals. It also allows 
schools to avoid the need for multiple programs for every problem that may be faced 
by the school and its students (Domitrovich et al., 2010). Additionally, as risk and 
protective factors may address multiple outcomes and as many risk taking behaviours 
overlap, it is likely that such an approach may affect several important 
developmental outcomes (Catalano et al., 2012). 
1.3.4 Addressing the social context in school-based prevention programs 
Supporting the theorised need for both social and contextual support as well as 
individual protection in risk taking prevention, Gottfredson (2001), in a review of 
school-based delinquency prevention programs, showed that neither improvements to 
classroom management, or curriculum methods targeting individual attitudes and 
behaviours, were effective alone in reducing problem behaviours. Instead, the most 
effective programs were those that targeted both strategies in combination (D. C. 
Gottfredson, 2001). Further, a review by Greenberg and colleagues (2003) found that 
school-based prevention programs were most effective when they targeted students‘ 
personal and social assets as well as the quality of the school environment in 
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combination. A review by Jackson and colleagues (2012) also showed that school-
based curriculum-focused programs were generally insufficient, while whole-school 
approaches showed greater promise in reducing multiple risk behaviours.  
According to Wentzel (2002), adolescents rarely mention teachers as having a 
significant or important influence on their lives. While they often identify teachers as 
being able to provide help and advice, teachers are frequently only acknowledged as 
secondary to the help provided by parents and friends. Research has shown, however, 
that as students‘ reports of the quality of teacher-student relationships decline after 
the transition to middle or high school, these declines correspond to reductions in 
both school motivation and achievement (Wentzel, 2002). Three factors that have 
been shown to be key protective factors in promoting resiliency are those that can be 
attributed to teachers, including an environment of caring and support, high 
expectations provided by others, and school and classroom participation (Benard, 
1991). In a review of 40 programs that aimed to reduce problem behaviour in 
schools, Freiberg and Lapointe (2006) found that programs that aimed to develop 
caring and trusting relationships between teachers and students, as well as a sense of 
school connectedness, were most effective in terms of reductions in problem 
behaviours.  
It is therefore evident that, in order to be effective in reducing risk behaviour, 
prevention programs should target the broader school social context as well as 
individual attitude and behaviour change through such strategies as, for example, 
enhancing supportive relationships and developing a connected environment.  
1.3.5 The Skills for Preventing Injury in Youth (SPIY) program 
The research for this thesis was undertaken as part of a program that targets 
multiple risk taking behaviours through a number of risk and protective factors. The 
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Skills for Preventing Injury in Youth (SPIY) program is an eight-week curriculum-
integrated unit designed to prevent and reduce harm associated with risk taking 
behaviours and associated injuries among adolescents aged 13 to 14 years (Buckley 
& Sheehan, 2009; Buckley, Sheehan, & Shochet, 2010). Health or Pastoral Care 
teachers trained in program delivery teach the 50-minute lessons across an eight-
week term, and homework exercises encourage parental involvement. Some of the 
targeted risk taking behaviours include; risky bicycle and motorcycle use, underage 
driving, riding as passengers with risky drivers, interpersonal violence, and alcohol 
use. The primary aims of SPIY are to reduce injury through decreased involvement 
in risk taking, increase safer behaviours including protective behaviour towards 
peers, and increase perceptions of injury severity and preparedness to help injured 
friends through first aid training.  
SPIY involves considerable discussion and student interaction and is based on 
cognitive behavioural strategies. The risk taking behaviours chosen as targets for 
change in the SPIY program were those most likely to result in serious injury, and 
were based on in depth literature reviews and developmental work with adolescents 
(Buckley & Sheehan, 2010). The target age group (13 to 14 years) was chosen due to 
the dramatic increase in injury rates after this age (Australian Institute of Health and 
Welfare, 2008b). Adolescents of this age also typically are beginning to have some 
experience with the target risk taking behaviours, and research has shown that 
prevention strategies work best if they precede the onset of the target behaviour but 
are also relevant to the participants‘ experience (Perry, 1999). The candidate was part 
of the research team involved in the development and trial evaluation of SPIY with 
13 to 14 year old students at five Brisbane high schools (two intervention and three 
control schools). Process and short-term impact evaluations indicated that SPIY was 
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implemented as designed and that participating students reported fewer risk taking 
behaviours following the program than control school students (Buckley & Sheehan, 
2009; Buckley, Sheehan, & Chapman, 2009b; Buckley et al., 2010).  
Despite targeting multiple risk taking behaviours as well as a number of risk 
and protective factors including individual attitudes and beliefs, peer protection and 
parental involvement, the first version of the SPIY program was limited in the degree 
to which it addressed the wider school social context. Theoretical models, including 
Jessor and colleagues‘ (2003) model of risk and protection, identify the need for 
wider social and contextual protection to support the individual attitude and 
behaviour change targeted by the majority of previously evaluated school-based 
prevention programs. The primary objective of this program of research was to 
design a component of SPIY that targets the school social context and specifically, 
students‘ connectedness to their school.  
1.4 CHAPTER SUMMARY 
This chapter discussed the high rate of injury among Australian youth and the 
relationship between adolescent injury and risk taking behaviour, including transport 
risks, violence and alcohol. It outlined the current context of school-based prevention 
of risk taking and injury, including the need for future programs to target multiple 
risk taking behaviours through strategies that address a number of risk and protective 
factors at individual, interpersonal and contextual levels, particularly within the 
school. Evaluation of school-based injury prevention programs also needs to be 
based on effective, self-report measures of adolescent injury experiences.  
The school-based injury prevention program, Skills for Preventing Injury in 
Youth (SPIY), within which the current research is embedded, was also described. 
This program has to date targeted the reduction of risk taking behaviour and injury 
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among early adolescents through lessons incorporated into the Health or Pastoral 
Care curriculum, with elements addressing peer and parental influence. This program 
has not yet, however, incorporated strategies relating to the wider school social 
context, which has been frequently identified as an important factor to address in 
school-based health promotion programs. One such strategy targeting the school 
environment is to create a connected, supportive school environment, which is the 
primary aim of this thesis. The promotion of connectedness within the school context 
may be viewed as one important aspect of the SPIY program‘s multi-target strategy 
for injury prevention, which also incorporates strategies targeting the individual, 
their peer relationships and family context.  
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Chapter 2:  Overview of the Research Program and Related 
Publications 
2.1 INTRODUCTION 
Chapter 1 provided an overview of the scope and nature of the problem of 
adolescent injury and related risk taking behaviours. Injury prevention was noted as a 
key area for adolescent health promotion, considering the major increases in rates of 
injury mortality and morbidity that occur throughout this period. The risk taking 
behaviours targeted in this research have been identified as key causes of injury, 
including transport-related risks, violence and alcohol use. Chapter 1 also presented 
the current state of the evidence surrounding school-based risk taking and injury 
prevention and the need for interventions targeting risk and protective factors at 
individual, interpersonal and contextual levels. The importance of targeting multiple 
risk taking behaviours in prevention programs was also acknowledged.  
Chapter 1 also discussed the impact of the school environment, and particularly 
school connectedness, on risk taking behaviour, and several gaps in the literature on 
school connectedness were identified. These included the lack of published research 
on school connectedness and associations with adolescent injury outcomes, reviews 
of school-based connectedness programs, and research that incorporated teachers‘ 
understanding and perceptions of school connectedness. Additionally, the evaluation 
of adolescent injury prevention programs was noted as being limited by the lack of 
simple and time-efficient measures of injuries and related risk taking behaviours. 
This chapter provides an overview of the program of research and each of the 
chapters within this thesis, and the way in which they address the limitations of 
previous research. The aims of the current research will firstly be presented in 
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section 2.2, and the significance and scope of the thesis will be discussed in section 
2.3. As this is a thesis by publication, an overview of the papers published and 
submitted for this research will be presented in section 2.5.  
2.2 RESEARCH OBJECTIVE AND AIMS 
The primary objective of the current research was to reduce adolescent injury 
by developing school connectedness as a component of an injury prevention 
program, SPIY. 
Prior to the design and evaluation of a school connectedness intervention, the 
gaps in the available evidence suggested the need to further explore the construct of 
school connectedness as it relates to adolescent risk taking and injury. Based on this 
need, as well as the limited availability of simple, time-efficient and reliable 
measures of adolescent injury for school-based administration, the initial aims of 
Stages 1 and 2 of the research were to: 
1. develop a self-report measure of adolescent injury for use in an Australian 
school context; 
2. examine the relationship between students‘ reports of risk-related injuries, 
risk taking behaviours and school connectedness;  
3. collate and evaluate, through a systematic review process, programs that 
have targeted school connectedness to reduce student risk taking behaviour 
and injury; and 
4. examine teachers‘ perceptions of school connectedness and the 
relationship between students‘ connectedness, risk taking and injury. 
These led into the next stage of the research (Stage 3), involving the design, 
implementation and evaluation of a school connectedness intervention as a 
component of SPIY. The further aims of the research were to: 
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5. design material and delivery methods for a school connectedness 
intervention for high school teachers; 
6. implement the connectedness intervention as a component of a risk and 
injury prevention curriculum program for early adolescents (SPIY); 
7. understand processes associated with implementation of the school 
connectedness intervention; and 
8. describe the six-month impact of the connectedness version of SPIY on 
students‘ connectedness, risk taking and injuries.  
2.3 SIGNIFICANCE AND SCOPE OF THE THESIS 
The innovative aspect of this research lies in the development of school 
connectedness as a component of an injury prevention program for adolescents, 
SPIY. To date, school connectedness has been largely studied in terms of its impact 
on student achievement, wellbeing and risk taking behaviour. Research has not yet 
addressed possible links with injury, and while connectedness intervention programs 
have targeted risk taking behaviours, they have not been extended to evaluate their 
impact on injury outcomes. Additionally, school-based risk taking and injury 
prevention programs have largely focused on single behaviours, such as alcohol use, 
through targeting strategies to individual attitudes, beliefs and skills on these 
selective areas. This is the first reported research that develops strategies to increase 
school connectedness as part of a broadly targeted school-based injury prevention 
program.   
The PhD project is a component of a larger theory-based program of research 
that aims to reduce risk taking and injury among adolescents. The current 
contribution involved the design, implementation and evaluation of the intervention 
component focusing on social and contextual protection in the school environment. It 
involved professional development for teachers of students aged 13 to 14 years, to 
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increase their understanding of the importance of connectedness for adolescent risk 
taking and injury, and to work with them to develop strategies for use in increasing 
student connectedness and reducing injury in the class and wider school context. 
To ensure an evidence-based approach was undertaken, the PhD component 
initially involved background research to: 
 investigate the potential link between school connectedness and 
adolescents‘ self-reported injury; 
 evaluate, through a systematic review, previously reported programs 
targeting school connectedness; and  
 understand the processes underlying students‘ connectedness to school 
from the perspective of teachers. 
Additionally, due to a lack of appropriate injury measures suitable for school-
based administration, an initial stage of the research involved the development of a 
self-report measure of adolescent injury and associated risk behaviour.  
The design of the connectedness intervention was informed by the literature 
reviews on connectedness and injury, critically examining previously evaluated 
connectedness programs, and working with teachers to understand their perspectives 
of connectedness. The connectedness intervention was then implemented in 
conjunction with the SPIY curriculum component in a trial involving five high 
schools in the Australian Capital Territory (ACT) and evaluated using the developed 
injury scale and measures of school connectedness and risk taking behaviour. The 
current PhD program involved the collection, analysis and interpretation of data 
relating to school connectedness, as well as a process evaluation of the professional 
development intervention using teacher reports and observation data.   
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2.4 OVERVIEW OF THESIS CHAPTERS 
Figure 2.1 provides an overview of the chapters of this thesis and their status as 
published papers or unpublished research chapters. As can be seen from this figure, 
Chapter 3 represents the first paper submitted for publication from the research 
conducted for this PhD project, and provides a review of school connectedness 
research and related theoretical frameworks. Chapter 4 represents the next published 
paper and describes the process undertaken to develop a measure of adolescent injury 
that is used in later stages of the research, including for the program evaluation stage. 
The study reported in this chapter also provides further examination of the problem 
of injury in adolescence. Chapters 5, 6 and 7 are also papers that have been either 
published or submitted for publication, and include firstly an empirical investigation 
of the link between school connectedness and injury (Chapter 5), a systematic review 
of the literature on programs that have targeted increases in school connectedness 
(Chapter 6), and qualitative research exploring teachers‘ understanding and 
perceptions of school connectedness and students‘ risk taking behaviour (Chapter 7).  
Chapter 8 is an unpublished chapter, and describes the process undertaken to 
design the school connectedness intervention. Chapter 9 represents the final paper 
submitted for publication and describes the process and initial impact evaluation of 
the school connectedness intervention in five Australian high schools, as well as 
additional analyses examining the impact of the intervention as compared to an 
earlier curriculum-only version of SPIY conducted in Queensland high schools. The 
final chapter, Chapter 10, provides a synthesised discussion of the overall research 
findings and how these studies meet the aims of the PhD research. Chapter 10 also 
discusses the strengths and limitations of the research, as well as its contributions to 
the literature and implications for future research. 
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Figure 2.1. Overview of thesis chapters 
Chapter 1 
Unpublished research chapter 
Background on injury, risk taking and school-based prevention 
Chapter 2 
Unpublished research chapter 
Overview of research program, aims and publications 
Chapter 3 
Paper 1 (Submitted) 
Literature review on school connectedness 
Chapter 4 
Paper 2 (Published) 
Development of a measure of adolescent injury 
Chapter 5 
Paper 3 (Published) 
Empirical investigation of school connectedness, injury and risk taking 
Chapter 6 
Paper 4 (Submitted) 
Systematic review of school connectedness programs 
Chapter 7 
Paper 5 (Submitted) 
Qualitative study of teachers‘ understanding and perceptions of connectedness 
Chapter 8 
Unpublished research chapter 
Design of the SPIY connectedness component 
Chapter 9 
Paper 6 (Submitted) + additional analyses 
Evaluation of the SPIY connectedness component 
Chapter 10 
Unpublished research chapter 
Synthesised discussion of research findings 
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2.5 STRUCTURE OF THE THESIS AND CONTRIBUTION OF THE 
PAPERS TO THE RESEARCH AIMS 
The primary objective of the research is to reduce adolescent injury by 
developing school connectedness as a component of an injury prevention program, 
and each stage of the research is designed to meet this overarching objective. This 
thesis is being submitted by publication, and incorporates six papers reporting on 
studies that contribute to the overall research program. Figure 2.2 provides an 
overview of the program of research, and shows how each paper contributes to the 
aims of the current research, as well as how each paper fits within the stages of the 
research process.  
The first phase of the research process involved an examination of background 
literature relating to adolescent injury, risk taking behaviour and school 
connectedness. In this background and context setting stage, the literature on the 
problem of adolescent injury and risk taking and school-based prevention was firstly 
reviewed (see Chapter 1). 
A review of the literature on school connectedness was then conducted, and is 
presented in Chapter 3 (Paper 1). This includes a review of definitions and 
measurement, the impact of connectedness on adolescent outcomes, theoretical 
foundations for the relationship between school connectedness and risk taking 
behaviour, school-based factors relating to increased connectedness, and an overview 
of some key intervention programs. The large majority of the research reviewed for 
this paper was survey-based research examining school students‘ experiences. This 
indicated the need for further research with teachers on their perceptions and 
experiences of school connectedness. Additionally, the research presented in this 
paper also indicated the need for systematic reviews of school-based programs that 
target school connectedness for adolescent risk behaviour change. Finally, this 
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Figure 2.2 Overview of the research process and manuscripts‘ placement within the process 
PRIMARY RESEARCH OBJECTIVE: 
To reduce adolescent injury by developing school connectedness for an injury prevention program. 
STAGE 1: Empirical investigation of the relationship between adolescent risk taking-
related injuries and school connectedness 
Aims: 
1. Develop a measure of adolescent injury for use in an Australian school context. 
2. Examine the relationship between students‘ reports of risk-related injuries, risk taking behaviours 
and school connectedness. 
 
Chapter 4 Aim 1 
Paper 2: Development of an adolescent 
injury measure (Extended Adolescent 
Injury Checklist; E-AIC). 
Chapter 5: Aim 2 
Paper 3: Administration of E-AIC; 
determine if the protective factor of 
school connectedness is related to injury. 
BACKGROUND LITERATURE 
 
Chapter 3 
Paper 1: Review of the literature on 
school connectedness in adolescence. 
Chapters 1 & 2 
Background on risk taking, injury and 
school-based prevention; thesis overview. 
STAGE 2: Compilation of an evidence base to inform the design of a school 
connectedness intervention 
Aims:  
3. Collate and evaluate, through a systematic review process, programs that have targeted school 
connectedness to reduce student risk taking behaviour and injury. 
4. Examine teachers‘ perceptions of school connectedness and the relationship between students‘ 
connectedness, risk taking and injury. 
Chapter 6: Aim 3 
Paper 4: Systematic literature review to 
synthesise findings relating to school-
based connectedness programs. 
Chapter 7: Aim 4  
Paper 5: Qualitative research exploring 
teachers‘ understanding of school 
connectedness and its impact.  
STAGE 3: Design, implementation and evaluation of a school connectedness 
intervention as a component of an adolescent injury prevention program 
Aims:  
5. Design material and methods of delivery for a school connectedness intervention for teachers. 
6. Implement the connectedness intervention as a component of a risk and injury prevention 
program for early adolescents (Skills for Preventing Injury in Youth, SPIY). 
7. Understand processes associated with implementation of the school connectedness intervention. 
8. Describe the initial impact of the connectedness version of SPIY on students‘ connectedness, risk 
taking and injuries. 
Chapter 8: Aim 5 
Description of the development of 
materials and method for the school 
connectedness intervention. 
Chapter 9: Aims 6-8 
Paper 6 + additional analyses: Process 
and initial impact evaluation of the school 
connectedness intervention. 
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review highlighted the need for further research on school connectedness and its 
relationship with outcomes of risk taking behaviour, including injury, as well as 
additional risk taking behaviours that lead to adolescent injury, including transport-
related risks. The results of this review, as presented in Chapter 3 (Paper 1), informed 
the development of the following three stages of research.  
Figure 2.3 presents a broader overview of each of the papers that are included 
in the three research stages, and identifies the methodology used within these studies.  
As shown in Figures 2.2 and 2.3, the program of research consisted of three 
primary stages. The initial stage involved an empirical investigation of the 
relationship between adolescent risk taking-related injuries (including violence and 
transport-related injuries) and school connectedness. This stage of the research was 
designed to determine the potential for school-based connectedness programs to 
impact on adolescent risk taking-related injuries, and thus inform the design of an 
intervention program. An initial need was to develop a measure of injury that was 
appropriate for school-based administration and could later be used for program 
evaluation. Chapter 4 (Paper 2) reports on the development of this measure, which is 
subsequently used in the study of school connectedness and its relationship with 
adolescent injury, reported in Chapter 5 (Paper 3). 
The second stage of the research involved the compilation of an evidence base 
to inform the intervention design. An important initial step in program design is to 
review and address strategies that have been shown to be effective in previous 
research. A systematic review of school-based programs aiming to increase students‘ 
connectedness was therefore conducted, and is reported in Chapter 6 (Paper 4). 
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Figure 2.3. Overview of thesis methods  
STAGE 1: Empirical investigation of the relationship between adolescent risk taking-
related injuries and school connectedness 
Chapter 4 
Paper 2: Development of an adolescent 
injury measure (Extended Adolescent 
Injury Checklist; E-AIC). 
Method: 1) Focus groups with 30 
adolescents and 16 hospital staff; 2) 
pilot survey administration with 498 
Grade 9 students; 3) survey 
administration at two time points with 
180 Grade 9 students. 
Chapter 5 
Paper 3: Examine whether the 
protective factor of school 
connectedness is related to injury. 
Method: Administration of the E-AIC, 
risk taking and school connectedness 
measures with 540 Grade 9 students 
across five Queensland state high 
schools. 
STAGE 2: Compilation of an evidence base to inform the design of a school 
connectedness intervention 
Chapter 6 
Paper 4: Synthesis of findings relating 
to school-based connectedness 
programs. 
Method: Systematic literature review 
using online databases with key phrases 
relating to school connectedness, 
interventions and risk behaviours. 
Chapter 7 
Paper 5: Qualitative research exploring 
teachers‘ understanding of school 
connectedness and its impact.  
Method: In depth interviews with 14 
teachers and staff members at two 
Queensland state high schools. 
STAGE 3: Design, implementation and evaluation of a school connectedness 
intervention as a component of an adolescent injury prevention program 
Chapter 9 
Paper 6: Process and initial impact evaluation of the school connectedness intervention 
across five schools.  
Method: Teachers and Grade 8 students from five high schools in ACT (three program; 
two control schools). Process evaluation included: surveys with 19 teachers immediately 
following program participation; focus groups with 14 teachers eight weeks following 
program; observation of six Grade 8 lessons. Impact evaluation included: administration 
of surveys including E-AIC, risk taking and school connectedness measures with 
students at baseline and six-month follow-up. 
Additional analyses: Impact evaluation measure comparisons with students from two 
Queensland high schools implementing SPIY curriculum only. 
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An examination of teachers‘ perceptions of school connectedness and its association 
with adolescent behaviour and outcomes was then undertaken, and reported in 
Chapter 7 (Paper 5). Consultation with teachers was considered particularly 
important as research has shown that those who deliver programs, such as in this 
case, teachers, are more likely to follow implementation procedures if they see the 
program as logical and easy to understand (Fagan & Mihalic, 2003). Making use of 
suggestions and comments provided by teachers enables the design of a program that 
encompasses the perceptions and priorities of the target group, and ultimately 
promotes their sense of understanding and ownership of the program strategies.  
The results of the research reported in these papers informed the design of the 
school connectedness intervention (Stage 3), which is discussed in Chapter 8. This 
stage also involved the implementation and pilot evaluation of the school 
connectedness intervention in ACT high schools, using the measure of adolescent 
injury developed in Stage 1. The results of this evaluation are reported in Chapter 9 
(Paper 6).  
The following sections provide further detail on each of the studies and 
associated papers that have formed the research program. These sections will provide 
detail on the methodology used in these studies and will discuss the way in which 
these papers and studies contribute to the research aims.    
2.5.1 Paper 1  
Paper 1 (see Chapter 3) is titled ―School connectedness in adolescence: A 
review of the literature‖.  
The research reported in this paper provides a comprehensive review of the 
state of the evidence relating to school connectedness and adolescent risk taking 
behaviour. This literature review provides a foundation upon which to build the 
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current program of research, by identifying the importance of school connectedness 
in terms of adolescent risk taking and also identifying a number of gaps in the 
literature that require addressing prior to developing and implementing an 
intervention. Existing review articles are currently limited in scope to addressing 
specific issues relating to school connectedness, including definitions and 
measurement, theories, and behavioural outcomes. There have been no recent 
published articles reviewing all of the current information and evidence relating to 
school connectedness, which is the first stage for the development of the current 
program of research.  
This paper is currently under review with the journal, Review of Educational 
Research.   
2.5.2 Paper 2  
Paper 2 (see Chapter 4) is titled ―The development of the Extended Adolescent 
Injury Checklist (E-AIC): A measure for injury prevention program evaluation‖. 
The study reported in this paper addresses Aim 1 of the current research, which 
is to develop a self-report measure of adolescent injury. It describes the process 
undertaken to design a measure of injury, including focus groups with adolescents 
and consultations with medical staff, pilot testing of the revised measure, and use of 
the finalised measure, called the Extended Adolescent Injury Checklist (E-AIC) in 
pre- and post-questionnaires to determine its suitability for school-based program 
evaluation. At each stage of this study, the E-AIC was further refined to produce a 
simple, time-efficient measure of a wide range of adolescent injuries and the 
situations in which they occur. The measure is designed to be suitable for program 
evaluation research and school-based administration, where curriculum time is 
limited, and is particularly developed for use in later stages of the research. This 
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includes an examination of the relationship between students‘ self-reported 
connectedness, risk taking and injury (reported in Paper 3), and the evaluation of the 
school connectedness intervention developed for this project (reported in Paper 6).  
Paper 1 has been published in the journal, Youth Studies Australia.  
A further paper relating to this measure extends upon this research by testing 
the utility of the E-AIC with both normative and high-risk respondents, including a 
student sample of adolescents aged 13 to 14 years, and a sample of older adolescents 
(aged 16 to 18 years) recruited from the waiting rooms of hospital emergency 
departments. Published in the Health Promotion Journal of Australia, this paper has 
not been included in the main text of this dissertation as it does not explicitly meet 
the aims of the current PhD research. It is presented in full in Appendix A. 
2.5.3 Paper 3  
Paper 3 (see Chapter 5) is titled ―The impact of school connectedness on 
violent behaviour, transport risk taking behaviour, and associated injuries in 
adolescence‖.  
The study reported in this paper addresses Aim 2 of the current research, which 
is to examine the relationship between students‘ reports of school connectedness, risk 
taking behaviour, and risk-related injuries. In this study, 509 adolescents aged 13 to 
15 years were surveyed about their levels of school connectedness, engagement in 
transport and violence risk taking behaviour, and their injury experiences as 
measured using the E-AIC. In order to determine whether students‘ levels of school 
connectedness predicted participation in risk taking behaviours and associated 
injuries, logistic regression analyses were conducted on the data. The results of this 
study showed significant relationships between increased school connectedness and 
reduced reports of engagement in transport and violence risk taking as well as fewer 
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associated injuries, which suggested the potential value of school-based injury 
prevention programs targeting school connectedness.  
Paper 3 has been published in the Journal of School Psychology.  
2.5.4 Paper 4  
Paper 4 (see Chapter 6) is titled ―School-based programs for increasing 
connectedness and reducing risk behaviour: A systematic review‖.  
The study reported in this paper addresses Aim 3 of the current research, which 
is to collate and evaluate, through a systematic review process, programs that have 
targeted school connectedness to reduce student risk taking behaviour or injury. The 
systematic review involved searches of online databases, resulting in the 
identification of fourteen articles describing seven different school-based programs 
targeting increased school connectedness for risk behaviour change. The fourteen 
articles are comprehensively reviewed and synthesised in this paper, in terms of the 
theories used in program design, the key components and intervention methods, as 
well as evaluation details including key outcomes and significant findings. The 
findings of this research revealed interventions from the United States, Germany and 
Australia that targeted students in elementary, middle and high schools for changes 
in a number of risk taking behaviours including alcohol use and violence. Overall, 
this research showed that interventions targeting school connectedness can be 
effective in reducing adolescent risk taking behaviour. These results provide an 
evidence base for Stage 3 of this research, involving the design of an intervention 
targeting school connectedness for reductions in risk-related injury.  
Paper 4 was initially submitted to the journal, Educational Psychologist (EP), 
however was rejected by the editor on the grounds that, ―given the lack of focus on 
the development of new theory, the manuscript is not a good fit with EP‖. Despite 
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this rejection, the reviewers found ―much to like in your manuscript. The topic is an 
extremely important one...You have drawn out what can be learned from these 
studies and have appropriately identified limitations...this is a manuscript that a 
number of journals would find attractive.‖  
The reviewers for EP suggested a number of revisions be made to the paper, 
and as such, the manuscript was substantially revised based on their feedback. This 
revised version is currently under a third stage review with the journal, Educational 
Psychology Review.  
2.5.5 Paper 5 
Paper 5 (see Chapter 7) is titled ―Teachers‘ perceptions of school 
connectedness and risk taking in adolescence‖.  
The study reported in this paper addresses Aim 4 of the current research, which 
is to examine teachers‘ perceptions of school connectedness and the relationship 
between students‘ connectedness, risk taking and injury. This research built on the 
findings of the earlier studies, which showed that increased school connectedness 
was associated with fewer risk taking-related injuries (Paper 3) and that to date, there 
had been no reported interventions targeting increases in school connectedness in 
order to impact on adolescent injury (Paper 4). Findings from the initial literature 
review also indicated that research on the experience of school connectedness had 
primarily been conducted with student participants rather than with teachers (see 
Paper 1).  
The aim of this study was to examine school connectedness from teachers‘ 
perspectives and their views of its impact on adolescent risk taking and injury. 
Teachers‘ perceptions are important to ensure that the intervention design process 
aligns with their priorities and incorporates their views. Implementation fidelity is 
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also improved when those who deliver the programs see them as logical (Fagan & 
Mihalic, 2003). Basing the program on their views may therefore increase teachers‘ 
perceptions of the logic and importance of the program. 
This research involved in depth interviews with fourteen school staff from two 
state high schools. The participants, including Health and Physical Education 
teachers, a school-based Guidance Officer and a school-based Youth Health Nurse, 
were recruited as they were considered most likely to deliver health behaviour 
change programs within their schools. The results of the interviews indicated that 
school connectedness was considered an important issue for teachers, and also 
provided directions and content for the program design.   
Paper 5 was submitted to the International Journal of Qualitative Studies in 
Education, and has been revised and resubmitted to meet the reviewers‘ comments. It 
is currently under a third stage review.  
2.5.6 Paper 6  
Paper 6 (see Chapter 9) is titled ―Pilot evaluation of an adolescent risk and 
injury prevention program incorporating curriculum and school connectedness 
components‖.  
The study reported in this paper addresses Aims 5 to 8 of the current research, 
which are to implement and evaluate, through process and impact evaluations, the 
school connectedness intervention. This study reports briefly on the design and 
methods of delivery for the school connectedness intervention (Aim 5), however 
focuses primarily on the implementation, process and six-month impact evaluation of 
the intervention (Aims 6 to 8). The processes undertaken to meet Aim 5 of this 
research (the intervention design) are discussed in greater detail in Chapter 8. 
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The study reported in Paper 6 extends on all previous studies. The study 
reported in Paper 1 addresses the initial state of the evidence surrounding school 
connectedness and identified gaps in the literature and the need for an injury 
prevention program targeting the school social context. Paper 2 describes the 
development of an injury measure used in the evaluation component of this study, 
and Papers 3 to 5 provide an evidence base to inform the design and evaluation of the 
intervention.  
This study involves a process and six-month impact evaluation of the school 
connectedness intervention in five high schools in the Australian Capital Territory 
(ACT). A process evaluation was conducted to understand the implementation of the 
SPIY connectedness component, which is a key methodological requirement for 
program evaluations (Dumas, Lynch, Laughlin, Phillips Smith, & Prinz, 2001). A 
process evaluation enables researchers to understand possible reasons for program 
effectiveness or failure (Harachi, Abbott, Catalano, Haggerty, & Fleming, 1999). In 
this study, three schools were randomly assigned as program and two as control 
schools. Data were collected through surveys with students prior to and six months 
following intervention delivery, as well as surveys and focus groups with teachers 
following program delivery. Additionally, an independent observer was employed to 
sit in intervention classes and provide ratings of connectedness program 
implementation. In terms of process evaluation, these methods enabled measures of 
program reach, participant receptiveness, and initial use of the program. Quantitative 
surveys with student participants, including the E-AIC and measures of risk taking 
and school connectedness, were used in a six-month impact evaluation. 
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Paper 6 was submitted to the journal, Health Education Research, and has been 
revised and resubmitted to meet reviewers‘ comments. It is currently under a second 
stage review.  
The pilot study in ACT high schools was initially designed to comprise four 
conditions for impact analyses (including SPIY curriculum + connectedness, SPIY 
connectedness only, SPIY curriculum only, and control conditions). The recruitment 
of small numbers of schools, however, led to an inability to conduct comparisons 
across all conditions. Data from an earlier trial of the SPIY curriculum in Queensland 
state high schools (Buckley & Sheehan, 2009; Buckley et al., 2010) were however 
available for additional analyses, enabling comparisons between students belonging 
to a SPIY curriculum + connectedness condition (ACT trial) with students belonging 
to a SPIY curriculum only condition (Queensland trial). These analyses are presented 
as supplementary to the impact analyses reported in Paper 6 (see section 9.7).  
2.6 CHAPTER SUMMARY 
This chapter has provided an overview of the PhD program including details of 
the overall research objective, aims, significance and scope. The candidate‘s role 
within the wider research program targeting reduced adolescent injury has also been 
discussed. This chapter also provided an overview of the thesis chapters, and a 
description of the structure of the research program, including the three primary 
stages of the research and the methodology used for the studies within each stage. As 
this PhD is being completed by publication, this chapter also provided an overview 
of each of the included papers and their contribution to the research aims and overall 
research process. 
Chapters 3, 4, 5, 6, 7 and 9 include the six papers prepared from the research 
studies that have been submitted or published in peer reviewed journals. Chapter 8 
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describes the process undertaken to design and develop the school connectedness 
intervention. Chapter 10 provides a discussion of the findings from the overall 
research program and synthesises the results across each of the published papers. 
Chapter 10 also includes a discussion of the strengths, limitations and implications of 
the current research and provides recommended directions for future research. 
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Chapter 3:  School Connectedness in Adolescence: A Review of the 
Literature 
3.1 INTRODUCTORY NOTES 
This chapter comprises Paper 1, as taken from: 
Chapman, R.L., Buckley, L., & Sheehan, M. (under review). School 
connectedness in adolescence: A review of the literature. Review of Educational 
Research. 
The literature review presented in this paper represents the background 
literature on school connectedness that was identified and collated prior to the 
conduct of the current program of research. This review identifies and discusses the 
importance of school connectedness as a protective factor for many adolescent 
outcomes, including participation in risk taking behaviours such as violence, alcohol 
use and transport-related risks. The current information, evidence and theoretical 
issues relating to school connectedness and associated school-based programs is 
reviewed in order to understand the importance of, and strategies that may be used to 
increase, school connectedness during adolescence. 
This paper, while representing the first in order of the papers in this 
dissertation, was submitted following the data collection, analysis and publication of 
other research stages and related papers. As such, it contains a reference to findings 
reported in Paper 3, from the study examining the association between school 
connectedness, violence and transport-related risk taking, and injuries. Although this 
paper therefore states that school connectedness had been shown to be related to 
adolescent injuries (referencing Paper 3), there was no existing evidence relating to 
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the relationship between school connectedness and injury in the established literature 
at the time of data collection for this PhD research.   
3.1.1 Publication details 
The candidate is the first author on this paper and was responsible for all 
aspects of manuscript preparation including: reviewing the literature, formulating the 
ideas and arguments, interpreting the implications of past research, and structuring 
and writing the manuscript. The second, third and fourth authors are members of the 
candidate‘s supervisory team and their contribution to this paper has been 
supervisory in nature. All co-authors provided permission for this paper to be 
included in this dissertation. 
This paper has been submitted for publication in Review of Educational 
Research and is currently under review. 
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3.2 ABSTRACT 
The school environment is an important developmental context for adolescents, 
and teachers, other school staff, and student peers can all have a significant impact 
on adolescent behaviour and outcomes. School connectedness, which has been 
defined as ‗the extent to which students feel personally accepted, respected, included 
and supported by others in the school social environment‘, is a critical protective 
factor during adolescence that is associated with a number of academic, health and 
behavioural outcomes. The aim of this article is to review the current information, 
evidence and theoretical issues relating to school connectedness and to further 
understand the importance of and strategies that may be used to increase school 
connectedness at the critical stage of adolescent development. This review covers the 
large body of literature relating to school connectedness in terms of definitions and 
measurement, academic, health and behavioural outcomes and related theoretical 
foundations, and important school-related factors and prevention programs. 
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3.3 INTRODUCTION 
Students‘ connectedness to school has been identified in a large body of 
literature as being a critical protective factor that is related to a large number of 
academic, health, and behavioural outcomes. Several review papers to date have 
discussed specific issues relating to this important construct; in particular, 
definitions, dimensions and measurement (Jimerson et al., 2003; Libbey, 2004; 
O'Farrell & Morrison, 2003), and pertinent theories and behavioural outcomes 
(Maddox & Prinz, 2003). Others still have approached the factor from a more 
specifically educational viewpoint and reviewed the literature relating to school 
engagement, related terms and academic outcomes including achievement and 
disengagement (Fredericks, Blumenfeld, & Paris, 2004). To date, however, there has 
been no discussion of the broader state of the evidence regarding school 
connectedness, including issues such as definitions and measurement, academic, 
health and behavioural outcomes and the related theoretical foundations for these 
relationships, as well as important school-related factors and prevention programs. 
The aim of this article is therefore to draw together all of the current information, 
evidence and theoretical issues relating to school connectedness and to establish 
conclusions regarding its importance across these many areas at the critical stage of 
adolescent development.      
3.4 DEFINITIONS AND MEASUREMENT 
The school environment has been shown to have a significant role in shaping 
the lives and behaviour of adolescents. While additional factors, including familial 
relationships and individual propensity to risk, clearly influence adolescent 
outcomes, teachers and student peers spend a large amount of time with adolescents, 
and can have a significant impact on their behaviour and outcomes. School 
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connectedness, which has been defined as ‗the extent to which students feel 
personally accepted, respected, included and supported by others in the school social 
environment‘ (Goodenow, 1993, p80) has been identified as a critical protective 
factor. The sense of connectedness goes beyond simply the relationships with 
individuals in the school setting however, and includes feelings of commitment to the 
institution and feeling connected to a larger community in a more global sense 
(Pittman & Richmond, 2007). Relating to the school environment, school 
connectedness may be considered as an aspect of school climate. Climate has been 
defined as ‗characteristics that distinguish the organisation from other organisations 
and that influence the behaviour of people in the organisation‘ (Gilmer, 1966, p57). 
Hoy (1990) describes the climate of an organisation as equating to its ‗personality‘, 
and Wilson (2004) states that school attachment or connectedness is often one of 
several measures included when assessing a school‘s climate.   
In a comprehensive review of definitional and measurement issues relating to 
the construct of school connectedness, Libbey (2004) discusses a wide variety of 
definitions and related measurement differences. Within the literature, Libbey 
identified multiple related terms including school connectedness, engagement, 
attachment, bonding, climate, involvement, and teacher support. These terms may or 
may not have had the same definition, elements or theoretical basis. Waters, Cross 
and Shaw (2010) also suggest that while connectedness as a whole is related to a 
students‘ need for belongingness, the definitions discussed in the literature can be 
viewed along a continuum from simple participation or belonging through to more 
complex descriptions involving cognitions, behaviour and emotions.  
The literature relating to school connectedness has arisen from a variety of 
disciplines, which may be one factor behind the number of related terms and 
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definitions. The term ‗school connectedness‘ was initially used in relation to the 
National Longitudinal Study of Adolescent Health, a U.S. study which was designed 
to provide a comprehensive understanding of factors influencing adolescent health 
and health behaviours (Blum & Rinehart, 1997). In the National Longitudinal Study 
of Adolescent Health, connectedness was examined via a scale tapping into students‘ 
sense of safety, rule fairness, teacher support and belonging. Emerging in part from 
this literature, school connectedness has been identified as an important protective 
factor for participation in risk taking behaviours (e.g., Dornbusch et al., 2001; 
Resnick et al., 1993). 
The related term ‗school bonding‘ meanwhile has its origins in the 
criminological literature, arising from the work of Hirschi (1969) and his theory of 
Social Control. According to Social Control theory, an individual commits crimes as 
a result of weak social bonds, including low attachment, commitment, involvement 
and belief. The attachment that youths have to their parents, peers and school is 
fundamental in terms of resulting delinquent behaviour. The concept of ‗school 
attachment‘ builds upon this work, with Hawkins and colleagues‘ Social 
Development Model (Hawkins, 1997; Hawkins & Lishner, 1987). The Social 
Development Model suggests that bonds with pro-social others is associated with 
decreased delinquency, and highlights the importance of attachment (a positive 
emotional link) and commitment (an investment in the group). School attachment 
and school bonding have been defined and measured in a variety of ways; however 
definitions and measurement commonly incorporate some aspect of positive student-
teacher relationships and commitment to school.  
Aside from its use in criminological and health-related literature, concepts 
relating to school connectedness have also been identified in educational literature to 
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predict student outcomes including school dropout and motivation or achievement. 
The term ‗school engagement‘ has been used in a number of studies, following a 
model by Finn (1989) who suggested that a lack of school engagement is part of the 
process of school withdrawal that often leads to school dropout. Finn‘s model 
incorporates behavioural (school participation) and emotional (school identification) 
elements. Within the educational literature, there are also inconsistencies in 
terminology, definitions and measurement (Appleton, Christenson, & Furlong, 
2008), and some studies of student motivation and academic achievement use school 
‗belonging‘ and related measures as predictor variables. One of the most widely used 
measures of school belonging, the Psychological Sense of School Membership scale 
(PSSM) was developed from educational literature exploring student motivation and 
achievement (Goodenow, 1993). Goodenow (1993) found that school belonging is 
significantly and positively related to school motivation.  
As it is recognised across several disciplines (e.g. public health, criminology, 
education), the construct underlying school connectedness has been identified by the 
many different terms discussed, and assessed using a variety of measurement tools. 
Several papers summarising the literature on connectedness (e.g., Jimerson et al., 
2003; Maddox & Prinz, 2003; O'Farrell & Morrison, 2003) have however been able 
to identify a number of common components that appear to underlie the construct. 
These components include: 
 affective (e.g. feelings of belonging in school and positive peer 
relationships); 
 behavioural (e.g. academic engagement and extracurricular involvement); 
and 
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 cognitive (e.g. perceptions of teacher support, sense of rule fairness and 
perception of safety) dimensions.  
To date, however, there have been wide variations in measurement of school 
connectedness and related constructs, making comparative evaluations of research 
difficult. Some authors use just one or two items derived from larger measures to 
determine students‘ connectedness, which may reflect for example, teacher support 
or liking of school. Other researchers, meanwhile, have developed scales reflecting 
the multidimensional nature of connectedness; although these frequently reflect the 
varying definitions of connectedness used. Libbey (2004), in the review of 
measurement issues, identified nine constructs that appeared to underlie 
measurement, including academic engagement (motivation to learn and do well in 
school), belonging, discipline and fairness, extracurricular activities, liking of school, 
student voice, peer relations, safety, and perceptions of teacher support. Wentzel, 
Battle, Russell and Looney (2010), in a study of teacher and classmate support and 
students‘ adjustment to school, found that a multi-dimensional measure of support or 
connectedness provided a more comprehensive predictor of student outcomes than a 
one-dimensional measure focusing solely on teachers‘ provision of emotional 
support.  
Therefore, despite a general lack of consensus on terminology, definitions and 
measurement in the literature there are underlying commonalities that suggest school 
connectedness is a multifaceted construct incorporating students‘ emotions, 
behaviour and cognitions relating to their school and the people within it. 
Additionally, the literature relating to school connectedness indicates that it is an 
important protective factor for a number of adolescent outcomes. Despite different 
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terms used across the various studies, this paper will use the term school 
connectedness throughout.   
3.5 SCHOOL CONNECTEDNESS AND ADOLESCENT OUTCOMES 
School connectedness has been shown to decrease throughout adolescence 
(Monahan, Oesterle, & Hawkins, 2010; Whitlock, 2004). This decrease in 
connectedness, along with a corresponding decrease in teacher-student relationship 
quality, occurs at the same stage in which overall school motivation is declining and 
involvement in risk taking and injury is increasing (Australian Institute of Health and 
Welfare, 2008b; Wentzel, 2002). Substantial decreases, however, may not be 
universal. In a longitudinal study of adolescents from Grades 5 to 8, Li and Lerner 
(2011) demonstrated the existence of discrete trajectories of school engagement, with 
most following downward trends over time. For both behavioural and emotional 
engagement, there was a small group of students, most frequently boys from low 
socioeconomic backgrounds, who experienced the most problematic trajectories.  
Additionally, Li and Lerner (2011) showed that membership in the four 
different trajectories was a significant predictor of grades, depression, delinquency 
and substance use. From a resiliency perspective, it is evident that increased or 
maintained school connectedness can play a significant role in improving student 
outcomes. As well as being a protective factor that acts to buffer against the impact 
of risk factors on developmental outcomes, school connectedness has been shown to 
be a significant promotive factor, which benefits adolescents even outside of the 
context of known risks (Furlong, Sharkey, Quirk, & Dowdy, 2011). Reflecting its 
multidisciplinary origins, school connectedness has been found in a large body of 
literature to be related to a number of adolescent behaviours as well as school and 
health outcomes, many of which are frequently examined in studies as combinations 
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and clusters of outcomes. These include for example, academic motivation and 
achievement, emotional and physical health, and reduced engagement in risk taking 
behaviours including alcohol and substance use, and delinquent and violent 
behaviours. This literature is discussed in more detail in the following sections.  
3.5.1 Academic motivation and achievement 
Research in this area has focused on students‘ engagement with, involvement 
in and commitment to school, and the ways in which connectedness to school 
influences student retention, and enhances motivation and associated achievement. 
As previously stated, Goodenow (1993) developed the Psychological Sense of 
School Membership scale (PSSM) to explore the association between belonging in 
school and educational correlates. Goodenow (1993) found that school 
connectedness as measured by the PSSM was significantly associated with self-
reported school motivation among students in Grades 6 to 8 and also, to a lesser 
degree, with achievement as measured by school grades. School motivation in this 
study was assessed with scales measuring students‘ expectations regarding school 
success and the value, importance and interest attributed to schoolwork.  
Since Goodenow‘s study, a number of other educational researchers have 
included a measure of school connectedness in their predictions of academic 
motivation and school dropout. For example, Wentzel (1998) investigated social 
support and its relation to school motivation among 6
th
 Grade students. It was found 
that perceived teacher support was associated with increased interest in school and in 
class. A recent Canadian study of the relationship between school engagement and 
early high school dropout found that a global measure of connectedness, 
incorporating behavioural (attendance, discipline), affective (liking school, interest in 
school) and cognitive (willingness to learn) components, was significantly predictive 
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of school dropout (Archambault, Janosz, Fallu, & Pagani, 2009). Additionally, Bond 
and colleagues (2007) found that Australian adolescents with low school 
connectedness and social connectedness in Grade 8 were less likely to complete high 
school. 
3.5.2 Physical and emotional health 
3.5.2.1 Physical health 
Research has also shown positive correlations between school connectedness 
and health, both emotional and physical. One Australian cross-sectional study for 
example showed that students in Grades 6, 8 and 10 who reported a strong 
connection to their school were more likely to have positive, supportive relationships 
with friends and teachers and were more likely to provide a high rating in response to 
a global question asking about their general health status (e.g. not very healthy; quite 
healthy; very healthy) (McLellan, Rissel, Donnelly, & Bauman, 1999). This same 
study also showed that students who felt disconnected from their school were more 
likely to engage in behaviours that were potentially detrimental to their health, such 
as reduced physical activity, poor dental hygiene and poor nutritional intake. 
Research by Bonny, Britto, Klostermann, Hornung and Slap (2000) found support 
for the relationship by showing an association between students‘ feelings of 
disconnectedness from school and both declining health status and increasing visits 
to the school nurse. Further, a study using data from the 1993 Ontario Student Drug 
Use Survey showed that school interest and achievement, as measured by items 
including liking school, doing well in school and likelihood of completing school, 
was directly associated with a self-reported global measure of physical health among 
Canadian high school students (Vingilis, Wade, & Adlaf, 1998).  
 Chapter 3: School Connectedness in Adolescence: A Review of the Literature 
72  
A large body of evidence has shown that reduced school connectedness is 
associated with a number of adolescent risk taking behaviours, such as alcohol and 
other drug use, and violence. Some research has also looked at the association 
between school connectedness and transport risk taking behaviours, which 
significantly contribute to the adolescent health burden through increased risk of 
injury. One study for example has shown an association between school 
connectedness and increased helmet and seatbelt use (McLellan et al., 1999). 
Additionally, a more recent study established a link between adolescents‘ increased 
connectedness to school and reduced transport risks including riding with dangerous 
and drink drivers and unlicensed driving (Chapman, Buckley, Sheehan, Shochet, & 
Romaniuk, 2011). 
Despite the large body of literature linking school connectedness with a 
number of adolescent health outcomes and problem behaviours, however, there is 
minimal research into possible direct links between school connectedness and injury. 
Given the significant negative association between connectedness and risk taking 
behaviours including substance use, transport risks and violent behaviour, it would 
seem likely that an increase in school connectedness would also be associated with a 
decrease in injury. The research reported by Chapman and colleagues (2011) is the 
only study to date that has examined this possible association, showing that students 
with greater self-reported connectedness to school reported fewer transport and 
violence-related injuries.  
3.5.2.2 Emotional health 
There exists a relatively large body of research exploring the association 
between school connectedness and adolescent emotional health, particularly in 
regards to depression. For example, Anderman (2002) using data from the National 
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Longitudinal Study of Adolescent Health, found that increased levels of school 
connectedness were associated with higher levels of optimism, lower levels of 
depression and increased academic performance. A study of Grade 5 to 12 students 
in Israel also showed that a sense of school connectedness or membership 
significantly predicted expectations of future life success (Israelashvili, 1997). 
Jacobson and Rowe (1999), again using data from the National Longitudinal Study 
of Adolescent Health, also showed that both family and school connectedness were 
correlated with adolescents‘ depressive symptoms. 
Shochet, Dadds, Ham and Montague (2006) found in a prospective study of 
Australian high school students that school connectedness was strongly and 
negatively correlated with current and future (one year subsequent) depressive 
symptoms, as measured by the Children‘s Depression Inventory (CDI). It was also 
found that a strong sense of school connectedness predicted a lower level of anxiety 
for girls one year after the initial testing and a higher level of general functioning for 
boys, as measured by the Adolescent Version of Strengths and Difficulties 
Questionnaire (Goodman, 1997). Results from this study indicate that prior mental 
health was not a predictor of school connectedness. In a later study, Shochet, Smyth 
and Homel (2007) provided further support for the link between school 
connectedness and mental health, finding that connectedness accounted for more of 
the variance in depressive symptoms (as measured by the CDI) than parental 
attachment, with connectedness accounting for 49% of the variance and parental 
attachment accounting for 28%. In additional longitudinal analyses predicting 
negative affect from three subscales of the PSSM (You, Ritchey, Furlong, Shochet, 
& Boman, 2011), Shochet and colleagues (2011) also showed that an Acceptance 
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factor of the PSSM was significantly predictive of negative affect over time for both 
boys and girls.  
A second Australian longitudinal study provides further support for the link 
between school connectedness and adolescent mental health (Bond et al., 2007). This 
research showed that students with a strong sense of school and social connectedness 
in Grade 8 were less likely to develop depression one year after the completion of 
high school than students with low school and social connectedness. Social 
connectedness in this study was measured by a scale asking adolescents if, in their 
friendship group, they had anyone they could talk to, could depend on when angry or 
upset, and who they could trust with private feelings and thoughts. School 
connectedness meanwhile was measured with a scale comprising items relating to 
school commitment, relationships with teachers, opportunities for participation and 
belonging. Interestingly, adolescents with low school connectedness were at elevated 
risk of developing depression, even if they had a high level of social connectedness, 
as measured by levels of attachment within friendship groups.  
3.5.3 Risk taking behaviour 
Research on the association between school connectedness and risk taking 
behaviour has explored delinquency and violent behaviour, drug and alcohol use and 
other health risk behaviours including sexual activity.  
In a study of health risk behaviours among Australian primary and high school 
students, McClellan and colleagues (1999) found that students who felt a strong 
sense of school connectedness were less likely to engage in a number of risk 
behaviours, including consuming excessive amounts of alcohol, smoking cigarettes, 
not wearing seatbelts or riding a bicycle without a helmet. Bond and colleagues 
(2007) further supported the relationship between school connectedness and health 
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risks, finding that decreased school connectedness in Grade 8 was correlated with 
increased cigarette and cannabis smoking and excessive drinking one year after 
completion of high school.  
Similar findings have also been reported with samples of high-risk, or detained 
adolescents. Voisin and colleagues (2005) explored the association between teacher 
connectedness and a number of health risk behaviours, including alcohol and drug 
use, sexual risk behaviours and gang membership, prior to detainment. This study 
showed that young detainees reporting low perceptions of teacher connectedness 
prior to detention were twice as likely to have used drugs and taken sexual risks. This 
was true even when controlling for such factors as gender, family socioeconomic 
status, truancy and perceived family support. The cross-sectional design of this 
study, however, does not allow for an understanding of causality of effects, and it 
may be that high risk taking adolescents are in turn less likely to connect with their 
class teachers.  
Along with health risk behaviours, there has been some research to suggest that 
there is a negative correlation between school connectedness and delinquent and 
violent behaviour. Work by Battistich and Hom (1997), for example, has examined 
students‘ sense of the school as a ‗caring community‘, defined as an environment 
characterised by caring and support, shared goals, norms and values, and 
opportunities for participation. Their study of elementary school students aged 11 to 
12 years showed that schools with higher average caring community scores had 
lower rates of student drug use and delinquency, as measured by frequency of 
involvement in ten delinquent behaviours, including for example, stealing, carrying a 
weapon and damaging property (Battistich & Hom, 1997).  
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Since establishing this initial link between connectedness and risk taking 
behaviours, several studies have also demonstrated the strength of school 
connectedness when compared with other protective factors. In a cross-sectional 
study of young people in a Caribbean community, Blum and Ireland (2004) found 
that school connectedness was more strongly associated with engagement in risk 
behaviours including violence, sexual risks, cigarette smoking and alcohol 
consumption, than were family connectedness, connectedness with other adults, and 
religiosity. The authors showed that high levels of school connectedness was 
associated with a reduction in violence from 68.1% to 39.9% for males, and from 
71.9% to 11.6% for females (Blum & Ireland, 2004). An additional cross-sectional 
study of over 36,000 7
th
 to 12
th
 Grade students in the U.S. showed that school 
connectedness was more strongly associated with acting out behaviours, including 
substance use, absenteeism, delinquency and transport risk behaviours, than family 
connectedness, for both male and female participants (Resnick et al., 1993).  
Additional research has demonstrated that the protective factor of school 
connectedness may buffer adolescents from exposure to risk situations. A 
longitudinal study by Brookmeyer, Fanti and Henrich (2006) assessed the joint 
contribution of parent, school and adolescent characteristics on changes in violent 
behaviour over time. Students who were more connected to school demonstrated 
reduced violent behaviour over time. Additionally, results showed that parent and 
school connectedness appeared to act in combination to buffer adolescents from the 
effects of violence exposure on subsequent violent behaviour. However, when 
students were not connected to school, parent connectedness was not protective for 
violence. The results of this study did however contradict findings of previous 
research, which did not find a buffering effect of either parent or school 
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connectedness on weapon violence (Henrich, Brookmeyer, & Shahar, 2005). 
Brookmeyer and colleagues (2006) discuss the difference in outcome behaviours 
studied, however, and suggest that school and family connectedness, while being 
protective of some violent behaviour, may not protect against more extreme forms of 
violence such as those associated with weapon use.  
Research has also assessed the protective nature of school connectedness in 
terms of both adolescents‘ initiation of risk taking behaviours and the intensity of 
these behaviours. Using data from the National Longitudinal Study of Adolescent 
Health, Dornbusch and colleagues (2001) showed that higher levels of school 
connectedness were related to delayed initiation of deviant behaviour, including 
cigarette smoking, alcohol and marijuana use, delinquency and violent behaviour. 
Connectedness appeared to be more strongly associated with initiation of deviant 
behaviour rather than the intensity of the behaviour (e.g. onset of alcohol use rather 
than frequency), however, suggesting that high levels of school connectedness can 
deter adolescents from engaging in delinquent behaviour, but that once these 
behaviours are initiated and entrenched, connections to school are less likely to 
influence intensity of problem behaviour (Dornbusch et al., 2001).   
A further study explored associations between two aspects of school 
connectedness, perceived teacher support and social belonging, and the initiation, 
escalation and reduction of a number of health risk behaviours, including cigarette, 
marijuana and alcohol use, suicidality, first sexual intercourse and weapons violence 
(McNeely & Falci, 2004). High levels of teacher support were found to be protective 
of initiation of health risk behaviours, but high levels of social belonging (feeling 
part of school and enjoying going to school) were not protective. This study also 
showed that while teacher support was protective of behaviour initiation, it had little 
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effect on the reduction of such behaviour once initiated, with the exception of 
violence.   
As research into the association between school connectedness and risk taking 
behaviour has progressed, studies have begun to explore associated issues such as the 
bi-directionality of effects as well as developmental periods when school 
connectedness may be most protective. Although school connectedness has been 
shown through longitudinal studies to predict adolescents‘ later involvement in risk 
taking behaviours, additional studies have shown that risk taking is also predictive of 
reduced school connectedness in later adolescence. Hirschfield and Gasper (2011), 
for example, examined whether the relationship between three types of school 
engagement (emotional, behavioural and cognitive) and delinquency was bi-
directional. Emotional and behavioural engagement were found to both predict 
decreases in school and general delinquency, but cognitive engagement was 
associated with increases in these outcomes. While this result seems to in part 
contradict previous research on connectedness and delinquency, the authors 
suggested that greater cognitive engagement, or increased effort and high 
expectations, may lead to increased frustration and reduced school attachment if 
increases in academic performance are not achieved. In this study and in part 
supporting the bi-directionality of effect, delinquency was also found to predict later 
school engagement, however this was only true for cognitive engagement 
(Hirschfield & Gasper, 2011).  
 A further longitudinal study conducted with 788 adolescents at ages 14 and 16 
has also supported the bi-directional nature of the relationship between school 
connectedness and delinquency (Freidenfelt Liljeberg, Eklund, Vafors Fritz, & af 
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Klinteberg, 2011). This study showed that delinquency was predictive of later poor 
school commitment for both boys and girls, and poor school attachment for girls.   
Additional recent research has studied periods during which school, family and 
peer-related factors are most protective of risk taking behaviour, and when change in 
these factors signals risk (Fleming, Catalano, Haggerty, & Abbott, 2010). Using 
annual data with a sample of 1,040 adolescents, Fleming and colleagues (2010) 
modelled changes in risk and protective factors during two periods of adolescent 
development; Grades 5 to 8 and Grades 9 to 12, and their prediction of crime and 
drug use at age 19 years. Both the level and change between Grades 5 to 8 of family 
relationships and school bonding predicted substance misuse; while during the later 
developmental period, levels of family, peer and school factors predicted both 
substance misuse and crime. Additionally, decreases in school bonding during the 
later period predicted increased substance misuse (Fleming et al., 2010). The results 
of this study are important in that they demonstrate the periods during which 
increases in school connectedness are most important in order to impact on 
behavioural outcomes.  
3.5.4 Help seeking behaviour 
Students‘ connectedness to school also influences the likelihood that they will 
seek help from teachers for problems they may be experiencing within the school 
environment. This is particularly important in the context of adolescent risk taking 
and injury, as timely assistance and intervention from adults may act to prevent some 
risk behaviours, as well as facilitate treatment for any resulting injuries.  
Research has shown that adolescents are often reluctant to seek help from 
adults in situations involving bullying or violence (Eliot, Cornell, Gregory, & Fan, 
2010). Several studies have revealed that just 11% of students look for help from 
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adults within the school for any personal problems, and that as little as 25 – 30% of 
bullying incidences in school are reported (Boldero & Fallon, 1995; Finkelhor & 
Dziuba-Leatherman, 1994; P. K. Smith & Shu, 2000). The likelihood that students 
will seek help from teachers or other school staff also decreases through adolescence 
(Eliot et al., 2010).    
A number of studies have assessed factors that promote help seeking among 
adolescents in schools. Eliot and colleagues (2010) showed that 9
th
 Grade students‘ 
perceptions of a supportive school climate were associated with their willingness to 
seek help for bullying and threats of violence. A supportive school climate in this 
study was measured according to perceptions of teachers caring, belief and fair and 
respectful treatment. Students were more likely to report bullying of either 
themselves or a classmate if they saw their teachers as caring and interested in them 
(Eliot et al., 2010). A number of focus group studies with high school students have 
also shown that the accessibility and availability of teachers within the school, as 
well as the perceptions of teachers‘ willingness to help, are associated with students‘ 
decisions to approach teachers for help (Lindsey & Kalafat, 1998; C. J. Wilson & 
Deanne, 2001). 
The quality of the relationship between students and teachers is also important 
in predicting help seeking behaviour. A study of Israeli students in Grades 6, 8 and 
10 showed that relationship quality between homeroom teachers and their students 
increases the adolescents‘ willingness to seek help in situations of school violence 
(Yablon, 2010). The quality of the relationship was also found to be a partial 
mediator of the link between students‘ perceptions of their teachers‘ ability to help 
and their actual help seeking (Yablon, 2010).  
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It has been suggested that positive relationships between students and their 
teachers may improve students‘ perceptions of their ability to provide assistance, and 
also that supportive relationships with caring adults is a protective factor that 
increases students‘ resilience, thereby contributing to a reduction in risk taking 
behaviours (Yablon, 2010).  
3.5.5 Summary of school connectedness and adolescent outcomes  
School connectedness has therefore been found to be a significant protective 
and promotive factor for a number of adolescent behaviours as well as school and 
health outcomes, including academic motivation and achievement, emotional and 
physical health, and reduced engagement in risk taking behaviours including alcohol 
and substance use, and delinquent and violent behaviours. Additionally, 
connectedness to school has been shown to influence the likelihood of students‘ 
seeking help from teachers, which is an important factor in moderating levels of risk 
taking behaviour. Several studies have shown that school connectedness impacts on a 
number of outcomes in combination, such as multiple risk taking behaviours. A 
number of theories that attempt to explain this relationship between school 
connectedness and adolescent risk taking have identified possible causal mechanisms 
underlying the link. The following section outlines the key theories that have been 
used to explain school connectedness and its impact on adolescent outcomes.  
3.6 THEORIES OF SCHOOL CONNECTEDNESS AND ADOLESCENT 
RISK TAKING OUTCOMES 
3.6.1 Social Control theory 
Social Control theory was proposed by Hirschi (1969) to explain the causes of 
delinquent behaviour in young people. While the majority of criminological theories 
at the time focused on reasons for delinquency, Social Control theory attempted to 
explain the factors preventing individuals from breaking laws (Maddox & Prinz, 
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2003). Hirschi (1969) stated that bonds to people or institutions promote conformity 
and act as inhibitors to delinquent behaviour. Conversely, the theory states that a low 
levels of bonding ‗free‘ adolescents to participate in delinquent activities. Hirschi 
conceptualised bonding as being comprised of four primary dimensions, existing for 
parent, peer and school bonds. The four dimensions as they relate to school bonding 
are: 
 Attachment: Attachment - to the school as an institution and to school staff 
- refers to feelings about the school, liking for school, and respect, regard 
and liking for school staff. Hirschi (1969) theorised that students who 
experience positive relationships with school staff and like school more 
will be less likely to become engaged in delinquent behaviour since they 
do not want to experience disapproval from people they care about. 
 Commitment: School commitment refers to a students‘ level of personal 
investment in school and its priority in their lives (Cernkovich & 
Giordano, 1992). Hirschi (1969) theorised that individuals who invest 
more in the conventional activities of the school would be less likely to 
participate in delinquent behaviour, as they would have too much to lose 
by breaking rules.  
 Involvement: School involvement is commonly defined in behavioural 
terms, and is represented by participation in school activities, including 
both during school hours and outside of school time (e.g. extracurricular 
activities and homework). Hirschi (1969) stated that the greater the amount 
of time that students are involved in conventional school activities, the less 
time they have to participate in delinquent behaviour. 
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 Belief: Belief in school refers to the students‘ commitment to the values, 
norms and rules of their school (Agnew, 1985). Hirschi (1969) theorised 
that the greater respect for and belief that students have in the school rules 
and values, the less likely they are to engage in delinquent activities.  
Hirschi‘s theory has received a significant amount of empirical support. Along 
with the theory, Hirschi (1969) presented a large body of supporting data that, aside 
from a few exceptions, has been replicated over time. For example, a study of 
delinquency among African American and Caucasian youth revealed results 
supportive of the theory for both racial backgrounds (Cernkovich & Giordano, 1992).  
Agnew (1985) reports that across a number of studies, Social Control theory 
has been shown to explain from 25% to 50% of the variance in adolescent 
delinquency. However, most tests of the theory had been conducted with cross-
sectional data, which failed to take into account possible causal links between 
delinquent behaviour and resulting social bonds. Agnew (1985) suggested that 
delinquency may lead to problems with family and in school, which may result in 
reduced attachment to others and the school as an institution. In a longitudinal test of 
Social Control theory, Agnew (1985) reported that social control variables explained 
only 1% to 2% of the variance in future delinquency, suggesting that cross-sectional 
studies had exaggerated the importance of the theory. There was a great deal of 
stability in delinquency scores across the two time points, however, which may have 
reduced that variance available for the social control variables to account for 
(Agnew, 1985).  
In a study of the four components of Social Control theory, Jenkins (1997) 
showed that commitment and belief were strongly and negatively related to school 
crime and that commitment and attachment were the strongest predictors of truancy. 
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The author concluded that certain components of Hirschi‘s Social Control theory are 
more important than others in predicting aspects of school delinquency. School 
involvement, for example, was the weakest predictor of all delinquency measures 
(Jenkins, 1997). It has been suggested that even though involvement in school may 
reduce some time available for risk taking behaviour, there are still large blocks of 
time available for such behaviours even for those who do take part in some 
conventional activities (Jenkins, 1997).  
Following on from this finding, a weakness of Social Control theory is that it 
treats all aspects of attachments and involvement as equally protective. This may be 
problematic however, in that some school activities may be associated with an 
increase in some forms of delinquency, such as school sports (Hirschfield & Gasper, 
2011). Hoppe and colleagues (1998) have also discussed the importance of 
attachment to pro-social others, in that bonding to deviant peers may increase 
involvement in delinquency. In an examination of Social Control theory constructs 
on adolescent risk taking behaviour, Wade and Brannigan (1998) supported this 
modification to the theory, finding that high levels of attachment to pro-social others 
was related to reduced risk taking behaviour.  
3.6.2 Self Control theory, Social Development Model and the Social 
Ecology Model 
Social Control theory has been re-conceptualised and extended over the years 
and been integrated with other theories. These include Self Control theory (M. 
Gottfredson & Hirschi, 1990) which states that poor school bonding does not cause 
delinquency, but is rather an outcome of low self control; and the Social 
Development Model (Catalano & Hawkins, 1996), which extends Social Control 
theory by including factors that are necessary to establish social bonds, such as 
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opportunities for involvement, skills for involvement, and reinforcement of 
involvement in the school context. 
The Social Ecology Model extends from the Social Development Model by 
incorporating environmental factors, including family and school climate, and 
individual factors, such as self-esteem and self efficacy, into the prediction of 
problem behaviour (Kumpfer & Turner, 1990). According to this theory, 
environmental factors affect adolescents‘ self-esteem and self-efficacy and in turn, 
these factors determine the development of conventional bonds (Kumpfer & Turner, 
1990). The authors state that this model can explain the buffering effect that positive 
family and school environments have been shown to have on relationships and 
involvement with delinquent peers. In a study with a sample of 1,373 high school 
students, Kumpfer and Turner (1990) showed that this model was predictive of 
adolescent drug use.  
3.6.3 Attachment theory 
At its very basis, the link between school connectedness and adolescent 
behaviour may have its foundations in Attachment theory. Bowlby‘s (1969) 
Attachment theory states that internal working models for the formation of social 
connections are formed through early interactions between infants and parents 
(Bowlby, 1969). A sense of secure emotional connection to key individuals provides 
a base for psychological and social development. Through early interactions, a 
foundation for bonding is developed, which then also extends beyond attachments to 
primary caregivers to other adults and relationships. School bonding and bonding 
with teachers and other adults within the school environment is an important aspect 
of attachment theory that has been used to explain the link between connections 
within the school and problem behaviour (e.g., Bond et al., 2007).    
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3.6.4 Stage-Environment Fit theory 
Stage-Environment Fit theory proposes that some negative outcomes 
associated with adolescent development result from a mismatch between the 
developing individual‘s needs and the opportunities that exist within their social 
environments (Eccles et al., 1993). According to this theory, adolescents are likely to 
lose motivation and interest, and their performance and behaviour is likely to decline, 
if the social environment of their school, typically in a transition from elementary to 
high school, does not fit with their needs (Eccles et al., 1993).  
This theory outlines a number of problems that are associated with junior high 
school environments in terms of their match with developing adolescents‘ needs. 
According to Eccles and colleagues, (1993) the typical junior high school is 
characterised by greater control and discipline and fewer opportunities for decision 
making and self-management, which is at odds with the developing adolescent‘s 
increasing need for autonomy. Additionally, high schools typically are associated 
with changes such as ability grouping and public evaluation of schoolwork, which 
may increase students‘ concerns with competition and social comparison, as well as 
less personal and positive teacher-student relationships, at a time when adolescents 
may be experiencing increasing need for positive relationships outside of the home 
(Eccles et al., 1993).  
In a longitudinal study designed to test the elements of Stage-Environment Fit 
theory, Eccles and colleagues (1993) assessed the impact of changes in the school 
and classroom on 1,500 students‘ achievement-related beliefs, motives, values and 
behaviours as they moved from 6
th
 to 7
th
 Grade. The results of this study showed that 
adolescents who moved from mathematics teachers who were perceived as low in 
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support to those high in support increased in the value they attached to the subject. 
This was particularly true for low-achieving students (Eccles et al., 1993). 
3.6.5 Strain theory 
A further theory of the association between the school context and adolescent 
behaviour takes into account demographic factors in crime and delinquency; namely 
socioeconomic status and racial background. Strain theory proposes that school 
failure and negative experiences in the school, particularly among lower class and 
minority youth, are important predictors of behaviour (Cernkovich & Giordano, 
1992). The authors suggest that minority and lower class adolescents do not see 
school as associated with future success, and as such, have little belief in the norms 
and demands of the school. Failure in school is seen to further reduce students‘ 
conformity and increase the likelihood of delinquent behaviour (Cernkovich & 
Giordano, 1992). Despite their proposal however, the findings of their study, using a 
sample of 12 to 19 year old students, appeared to instead support Hirschi‘s (1969) 
Social Control theory, which supports the view that the link is consistent across 
demographic variables.  
3.7 FACILITATORS OF CONNECTEDNESS IN THE SCHOOL CONTEXT 
Following the identification of links between school connectedness and 
improved outcomes, research has progressed to identify aspects of the school 
environment that may lead to adolescents‘ increased connectedness. These 
contextual factors that influence student outcomes have been termed ‗facilitators‘ of 
connectedness (Furlong & Christenson, 2008). Researchers who have contributed to 
this field have suggested that the identification of such factors enables the 
development of strategies targeting these factors in order to increase students‘ 
connectedness to school. Waters, Cross and Runions (2009) present a theoretical 
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model that outlines components of a school ecology that impact on students‘ 
connectedness to school, and identify interpersonal, as well as organisational, 
including structural, functional and built, elements as important.  
3.7.1 Organisational elements 
According to Waters and colleagues (2009), the organisational elements of a 
school that are associated with students‘ connectedness include structural, functional 
and built environment factors. Structural characteristics include school size, sector 
(state, Catholic or Independent) and Grade level structure (e.g. kindergarten to Grade 
12 or Grade 8 to Grade 12). For example, McNeely, Nonnemaker and Blum (2002) 
using data from the National Longitudinal Study of Adolescent Health, found that 
smaller school size was associated with increased school connectedness, but that 
class size was not related to connectedness scores. A study by Ma (2003), however, 
showed that school climate factors, including academic expectations in Grade 6 or 
disciplinary climate in Grade 8, were more important than school context factors 
including school size and socioeconomic status, in predicting students‘ 
connectedness. This finding was important as school climate factors are more readily 
changed, and under greater control of the school staff, than structural factors such as 
the number of students enrolled.  
Factors such as disciplinary climate relate to the functional element within 
Waters et al.‘s (2009) model. In a review of the literature conducted to provide 
recommendations for intervention strategies, Voisin and colleagues (2005) indicated 
that the strategies most expected to enhance school connectedness include high 
expectations from teachers and parents for school performance and completion, 
consistent enforcement by school staff of collectively agreed upon disciplinary 
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policies, effective classroom management, and having supportive student-adult 
relationships within the school. 
In support of some of these functional school ecology factors, research using 
data from the National Longitudinal Study of Adolescent Health showed that 
students‘ involvement in extracurricular activities, classroom management 
environment, and severity of discipline were all associated with school 
connectedness (McNeely et al., 2002). Students reported higher school 
connectedness when their teacher managed the class in a controlled and positive way, 
when the school enforced tolerant disciplinary policies, and when the students were 
engaged in extracurricular activity. McNeely and colleagues (2002) also found that 
in difficult class management climates, school connectedness was increased among 
the students whose teachers were empathetic, consistent and who encouraged 
students to make their own decisions.  
Research by Whitlock (2006) also suggests that adolescents who feel that they 
have some influence over institutional policies report higher levels of school 
connectedness. Students who perceive that they are involved in decisions about 
institutional policies report the highest levels of school connectedness when the 
information is delivered to them in a way that makes it directly relevant to their own 
interests. Whitlock also reported that children who felt that they were able to safely 
express themselves creatively reported a higher level of school connectedness, along 
with those who had a strong relationship with their parents.  
An additional functional factor that has been shown to be important in 
predicting students‘ connectedness is the priority the school places on pastoral care 
strategies (Waters et al., 2010). In this Australian study, in which Grade 8 students 
from 39 schools were followed until the end of Grade 9, school-level factors 
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including aggregated writing scores and inclusion of pastoral care in the curriculum 
were predictive of concurrent and future connectedness (Waters et al., 2010). 
3.7.2 Interpersonal elements  
The interpersonal component in Waters et al.‘s (2009) theoretical model 
incorporates elements describing relationships within the school, including those 
between staff, students, and also parents. In a study examining contextual correlates 
to high school students‘ reports of school connectedness, Whitlock (2006) showed 
that connectedness was positively correlated to reports of having friends at school. A 
study by Goodenow (1993) also showed that perception of teacher support was the 
most significant predictor of 6
th
 to 8
th
 Grade students‘ connectedness. Wentzel (2010) 
reports that children from high-risk backgrounds, as measured by maternal education 
and parenting styles, tend to benefit more from positive student-teacher relationships 
than do other students. Additional research by this author showed that high 
expectations among teachers for student performance was the one dimension of 
teaching practice that was predictive of all motivational outcomes among students 
(Wentzel, 2002). Meanwhile, negative teacher feedback was the most consistent 
predictor of students‘ social behaviour and poor academic performance (Wentzel, 
2002).    
More recent research has also examined teachers‘ use of strategies to increase 
their students‘ connectedness to school (Vidourek, King, Bernard, Murnan, & 
Nabors, 2011). In a survey completed by over 400 elementary and middle school 
staff, teachers reported most frequently that they acted as positive role models and 
used students‘ first names when addressing them (Vidourek et al., 2011). Elementary 
school (Grades 1 to 3) teachers were found to use more school connectedness 
strategies than were middle school teachers (Grades 4 to 8). Vidourek and colleagues 
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(2011) report however that while university-based training was not associated with 
use of connectedness-building strategies, training received after university was found 
to be. Teachers who had received training on positively connecting with students 
following university reported using more connectedness-building techniques in the 
classroom. This is an important finding as it indicates that intervention programs, 
particularly those targeting school teachers, may be an important means of changing 
some of the social factors within the school that influence students‘ connectedness.       
3.8 PROGRAMS TO INCREASE SCHOOL CONNECTEDNESS 
Many of the school-related factors shown to be associated with increased levels 
of connectedness, particularly those relating to the social environment and teacher 
behaviour, are able to be targeted for change. School connectedness is therefore 
considered to be a potentially modifiable factor to target in an intervention. It has 
been suggested that programs that act to modify the school environment may 
influence students‘ connectedness (Eggert & Kumpfer, 1997). A number of models, 
including the Health Promoting Schools model (Booth & Samdal, 1997), the 
Coordinated School Health Program (McKenzie & Richmond, 1998), and the School 
Wellbeing model (Konu & Rimpela, 2002), assist schools in the process of 
developing interventions targeting the school environment for improvements in child 
health.  
Several programs that have targeted change in the classroom and school 
environment have shown success in increasing students‘ connectedness. These 
include, for example, the Child Development Project (Battistich et al., 2004) and the 
Seattle Social Development Project (Catalano, Haggerty, Oesterle, Fleming, & 
Hawkins, 2004). As school connectedness has been shown to be a significant 
promotive as well as protective factor for positive adolescent outcomes (Furlong et 
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al., 2011), universal, whole-of-school programs have been developed that target all 
students, regardless of risk. The following sections provide a brief description of 
some example programs that have been evaluated and well documented in the 
literature.  
3.8.1 Child Development Project 
As part of their work on the school as a caring community, Battistich and 
colleagues (2004) developed and evaluated a comprehensive, whole-of-school 
program called the Child Development Project, aimed at reducing risk and promoting 
resilience among youth. This elementary school program (Grades 1 to 6) included an 
intensive classroom component, emphasising collaborative learning in the classroom, 
self-control and personal responsibility, as well as a school-wide component and a 
family component. The authors describe their program as specifically focussing on 
the promotion of positive development and the formation of a caring community of 
learners, rather than the prevention of delinquent behaviour (Battistich et al., 2004).  
Student questionnaires, teacher ratings and student records were used to 
evaluate this program, with follow-up surveys administered when students were in 
middle school (Grades 7 to 8). The questionnaires measured school-related attitudes, 
personal and social attitudes, positive and negative behaviours and also friends‘ 
positive and negative behaviours. Teachers also rated each student on school 
involvement, assertiveness, aggressiveness, popularity, and concern for others. 
Evaluation results indicated that the Child Development Project had positive effects 
on students that continued after they had completed school (Battistich et al., 2004). 
Students in a high implementation group, incorporating widespread program 
changes, showed more positive effects than students in a low implementation group. 
Positive effects included being more connected to school as measured by sense of 
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school as a community, liking for school, engagement and trust for teachers. The 
authors concluded that it is possible to change the school community and that this 
has positive outcomes for students (Battistich et al., 2004). 
3.8.2 Seattle Social Development Project 
Based on the Social Development Model previously discussed, a school-based 
intervention targeting the prevention of adolescent health risk behaviours, called the 
Seattle Social Development Project, was developed (Hawkins, Catalano, Kosterman, 
Abbott, & Hill, 1999; Hawkins et al., 2001). This intervention combined teacher 
training in classroom management and instruction methods, parent education, and a 
social competence-training curriculum for children during the elementary grades. 
Relating to the Social Development Model, it was theorised that the creation of 
strong bonds to school through the intervention methods would protect against 
student engagement in health risk behaviour.  
A long-term follow-up of the Seattle Social Development Project comparing 
students receiving a full intervention (provided from Grades 1 to 6) with students 
receiving a late intervention (provided only from Grades 5 to 6) showed that fewer 
students in the full intervention group reported violent behaviour, heavy drinking, 
sexual risks and pregnancy when followed up to age 18 years. The full intervention 
group also reported greater attachment to school, as well as more commitment and 
less school misbehaviour than the late intervention group (Hawkins et al., 1999). 
Additionally, the full intervention group was shown to have a curvilinear change in 
school connectedness over time. Reports of connectedness among the full 
intervention group decreased to age 16 and then increased again to age 18. 
Meanwhile, reports of school connectedness among both late intervention and no 
intervention control group students declined from ages 13 to 18. The authors 
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concluded that interventions focusing on the school environment and relationships 
can have long-term effects in terms of student risk behaviour (Hawkins et al., 2001).  
3.8.3 Gatehouse Project 
An Australian program called the Gatehouse Project, targeting change in the 
school social context, was trialled in Victorian high schools (Patton, Bond, Butler, & 
Glover, 2003). The aim of this program was to increase students‘ connectedness to 
school, thereby reducing health risk behaviour and increasing student wellbeing. 
Importantly, this project targeted change to the social context of high schools, as 
opposed to the earlier elementary school programs trialled in the U.S.  
The Gatehouse Project involved standardisation of the intervention process 
instead of the intervention itself. This process involved structured planning and 
implementation through a survey of the school environment, creation of a school-
based action team and consultation with Gatehouse Project team members to direct 
intervention methods (Patton et al., 2003). Strategies took place at the whole school 
level, as well as through curriculum content and processes. Specific strategies 
implemented were tailored to each school; however these generally involved for 
example, whole-of-school bullying prevention programs, training in classroom 
management and teaching styles, and the incorporation of developing social and 
emotional competency into curriculum materials. Teacher professional development 
was encouraged, which focused on classroom strategies such as the use of small 
group work and role-play for general curriculum delivery. An evaluation conducted 
across twelve intervention and fourteen control schools, and involving longitudinal 
surveys of students from Grades 8 to 10, showed some important effects for a 
reduction in health risk behaviours, including smoking and drinking (Bond et al., 
2004). No significant impact was found for changes in depressive symptoms or 
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social relationships. The authors concluded that a broad focus on the school social 
context may be an effective strategy to address health and problem behaviours, 
however that the implementation of multi-focused interventions is complex, 
requiring long-term commitment and change on behalf of schools and school staff 
(Bond et al., 2004).  
3.9 SUMMARY AND IMPLICATIONS 
As a whole, the literature reviewed here indicates that school connectedness is 
a significant protective factor in adolescence, which is associated with a number of 
key adolescent outcomes including academic performance and school retention, 
physical and mental health, and importantly, risk taking and delinquent behaviour. 
Considering the established link between risk taking behaviour and adolescent injury 
experiences, these findings also point to a potential link between connectedness and 
injury outcomes, a finding which if further explored may have implications for injury 
prevention as well as general wellbeing programs. 
A large body of research examining school-related factors that are associated 
with school connectedness suggests that connectedness is largely under the control of 
teachers and other school staff, and is therefore a potentially modifiable factor that 
may be targeted in school-based programs. Several of the school-related factors 
identified as influencing students‘ connectedness to school have also been 
operationalised and successfully evaluated in school-based interventions. Strategies 
used in interventions trialled to this point include whole-of-school changes as well as 
teacher training to alter the classroom-level environment through classroom 
management and interactivity. It would seem that interventions targeting the school 
social context may be effective in reducing adolescent risk taking behaviour, 
however that this can be a complex process.  
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By taking into account this research, it is evident that schools are in a position 
to make changes and adopt strategies that may foster school connectedness among 
their students. To date, however, research has not yet attempted to systematically 
draw together information from all school-based programs targeting school 
connectedness for risk behaviour change. Additionally, definitional and measurement 
inconsistencies within the field make comparative evaluations of previous research 
difficult, sometimes hindering the progress of future work. Overall, however, this 
review makes evident the fact that school connectedness is emerging as, and has 
been shown repeatedly to be, a key protective factor in adolescent development, 
which should be addressed in prevention programming research. The complexity and 
challenges of implementing whole-of-school connectedness strategies is however a 
barrier to the continuation of this work, pointing to the importance of future research 
that identifies more easily adopted strategies that may be effectively integrated into 
the school context. Additionally, future research may better understand the specific 
components of intervention programs that are most effective in increasing students‘ 
connectedness to school.   
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Chapter 4:  The Development of the Extended Adolescent Injury 
Checklist (E-AIC): A Measure for Injury Prevention Program 
Evaluation 
4.1 INTRODUCTORY NOTES 
This chapter comprises Paper 2, as taken from: 
Chapman, R.L., Buckley, L., & Sheehan, M. (2011). The development of the 
Extended Adolescent Injury Checklist (E-AIC): A measure for injury prevention 
program evaluation. Youth Studies Australia, 30(1), 49-58. 
The study presented in this paper is situated within Stage 1 of the research 
process: the empirical investigation of the relationship between adolescent risk 
taking-related injuries and school connectedness. It addresses Aim 1, which is to 
develop a self-report measure of adolescent injury for use in an Australian school 
context.  
The evaluation of school-based injury prevention programs has, to date, been 
limited by the availability of effective measures of change (Sleet & Gielen, 1998). 
This study addresses this gap in the literature through the development of a simple 
and time-efficient measure of adolescent injury that is appropriate for administration 
in school settings. This measure is developed for use in later stages of the current 
research, as well as to be available for future school-based administration and 
program evaluation. The results presented in this paper also demonstrate the problem 
of injury in adolescence, and highlight the need for effective injury prevention 
programs that target the various risk taking behaviours through which many of these 
injuries occur. 
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4.2 ABSTRACT 
This research involved the development of a self-report measure of injury 
based on the model of the Adolescent Injury Checklist (AIC), for use in the 
evaluation of school-based interventions. The three stages of this research included 
focus groups with adolescents and consultations with medical staff, pilot testing of 
the revised AIC, called the Extended Adolescent Injury Checklist (E-AIC), in a high 
school context, and use of the finalised checklist in pre- and post-questionnaires to 
examine its utility. Results revealed that responses to the finalised E-AIC were 
meaningful and remained consistent over time. The E-AIC appears to be a promising 
measure of adolescent injury that is simple, time-efficient and appropriate for use in 
the evaluation of school-based injury prevention programs. 
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4.3 INTRODUCTION 
Injuries are a leading cause of adolescent mortality (Blum & Nelson-Mmari-K., 
2004), and are often associated with risk taking behaviours, including transport risks 
and violence (Pickett et al., 2002). Unintentional injury and violence prevention has 
become an important part of health practice, and correspondingly, an increasing 
number of studies have involved evaluation of injury prevention programs.  
The development of reliable, self-report injury measures is essential to meet the 
growing need for evaluation. Discrepancies across evaluations of injury prevention 
strategies have been attributed to inadequate measures of change, among other 
factors (Sleet & Gielen, 1998). Traditionally, mortality and hospitalisation data have 
been used. In Australia, adolescent mortality and hospitalisation rates due to injury 
reveal that transport accidents and interpersonal violence are leading causes 
(Australian Institute of Health and Welfare, 2008a). Emergency Department (ED) 
statistics, meanwhile, show a different causal pattern. Data from a study examining 
ED presentations at 50 Australian hospitals from 1986-1994 revealed that sport 
accounted for 23% of injuries among males aged 15-29 years, with transport 
constituting 13% (Moller, 1995).  
While hospitalisation and ED records are recognised to be relatively complete, 
more cost-effective means of data collection which reflect all injuries, including 
those that are untreated, may be considered for evaluation. Self-report measures 
allow for the observation of subtle changes in injury rates, which is ideal for 
evaluation. Simple, time-efficient measures are also particularly valuable for school-
based research, where curriculum time is limited.    
Many widely used self-report injury measures focus solely on medically treated 
injuries and capture detailed information only on the most serious experienced; e.g. 
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the injury section of the Health Behaviour in School-aged Children protocol (Currie, 
Samdal, Boyce, & Smith, 2001). A focus on medically treated injuries can be biased 
in several respects (Williams, Currie, Wright, Elton, & Beattie, 1997). ED 
presentations are influenced by availability of care and factors such as pain tolerance 
and anxiety (Cummings, Koepsell, & Mueller, 1995). Further, many patients may not 
seek medical care for contusions or sprains, and in some cases, lacerations and some 
kinds of fractures may go untreated (Cummings et al., 1995). Presentation for 
medical attention is also associated with socioeconomic status (Williams et al., 
1997). To be effective for program evaluation, measures should capture information 
on all injuries. 
4.3.1 The Adolescent Injury Checklist (AIC) 
The AIC is a self-report measure developed and used in hospital and school-
based research in the USA (Jelalian, Alday, Spirito, Rasile, & Nobile, 2000; Jelalian, 
Spirito, Rasile, & Nobile, 2001; Jelalian et al., 1997; Spirito, Jelalian, Rasile, 
Rohrbeck, & Vinnick, 2000; Spirito, Rasile, Vinnick, Jelalian, & Arrigan, 1997). 
Importantly, the AIC records both minor injuries that are untreated or treated at 
home, as well as injuries requiring formal medical treatment.  
Although the checklist design is useful for an adolescent sample, the AIC is 
limited in its measurement of injury types (with only cuts and burns listed), and is 
instead primarily a situational measure (e.g. injured riding a bike; fighting). The AIC, 
originally adapted from the Child Health and Illness Profile (Starfield, Riley, & 
Green, 1995), has also not been reviewed by injury experts or youth themselves. As 
such, it is uncertain whether the language of items is appropriate, or whether the 
scale is comprehensive.  
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In the context of these limitations, the aim of the current research was to 
further develop the AIC and determine its suitability for use in program evaluation. 
The research involved three stages: 
 Stage 1: Focus groups with adolescents and consultations with medical 
staff to determine appropriate terminology and develop an Extended AIC 
(E-AIC). 
 Stage 2: Pilot testing of the E-AIC in a school setting for further 
refinement. 
 Stage 3: Examination of the finalised E-AIC in pre and post 
questionnaires.      
4.4. ETHICAL APPROVAL AND PARENTAL CONSENT 
Ethical approval was obtained for all stages from the university ethics 
committee, hospitals, the Education Department, coordinators of Flexible Learning 
Programs (FLPs) and school principals. The research was conducted as per the 
approved procedures. Parental consent was also obtained prior to school students‘ 
participation. 
4.5 STAGE 1: FOCUS GROUPS AND CONSULTATION 
4.5.1 Method 
4.5.1.1 Participants. Four focus groups were held with 30 adolescents (23 
males), aged 14-17 years, attending FLPs in south-east Queensland, Australia. FLPs 
are alternate secondary education facilities for adolescents disengaged from 
traditional schooling. Adolescents in FLPs were targeted as a high-risk group with 
greater injury experience, particularly in risk taking contexts. 
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Consultations were held with staff at four major hospitals located in an urban 
catchment area. The researchers met with the ED Director of each hospital (four 
males) and attended a medical staff meeting (16 staff). In total, 20 medical staff were 
consulted.  
4.5.1.2 Measure and procedure. Focus groups with adolescents involved 
discussion of injury terminology contextualised within a broader discussion of injury 
and risk taking. Participants were told that the researchers were adapting a survey 
developed in the USA, and that clarification was needed regarding appropriate 
Australian terms (e.g. stabbed vs. knifed; doctor vs. physician). Participants were 
given a copy of the AIC (as reported by Jelalian et al., 1997). Two researchers 
facilitated each of the groups.  
Consultations involved meetings between two researchers and medical staff. 
Participants were informed that their comments would be used to further develop the 
checklist.  
The focus groups adopted a semi-structured format to include follow-on 
questions enabling clarification and enhancement of responses. Participants‘ 
suggestions were discussed to determine the extent to which views were held within 
the group. Only suggestions with majority consensus were utilised. Data were 
analysed using the computer software program NVIVO. Qualitative analysis enables 
the relationship between identified themes to be explored. Themes were identified 
within the data and labelled, with further concepts relating to the theme being 
labelled as analysis continued. The theme identification process allowed for codes to 
be continually revised and better defined, and themes were checked across groups to 
confirm reliability.    
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4.5.2 Results 
Adolescents and medical staff indicated that a number of changes should be 
made. The first column of Table 4.1 shows the original AIC items (used in 
discussions), while the second column shows the E-AIC items (used in Stage 2).    
4.5.2.1 Additions. Adolescents and medical staff indicated that the AIC did not 
cover all possible injuries. As such, additional items were developed, including 
broken bones, and sprains and strains. Bicycle injuries were also separated from 
skateboarding and rollerblading injuries. Further, the list was split into types of 
injuries (e.g. broken bone) and injury situations (e.g. riding a bicycle). An ‗other‘ 
option was included for both sections. For the purpose of the current research, 
poisoning and animal-related injuries were removed.   
4.5.2.2 Re-worded items. Several wording changes were made to increase 
applicability to Australian adolescents. For example, adolescents recommended that 
the item ‗BB, pellet or gunshot‘ be translated to ‗shotgun, BB gun or other type of 
gun‘ and that ‗riding a motorcycle, moped, snowmobile or ATV‘ should be re-
worded to ‗riding a motorcycle, moped or quad bike‘. Medical staff commented that 
the frequency with which they saw stab wounds among adolescents warranted its 
inclusion. Although initially considered as an additional item, stab wounds were 
included in an item reading ‗cut, stabbed, bruised or bleeding‘.  
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Table 4.1 
AIC and E-AIC Items: Research Stages 1-3 
Stage 1: AIC (Jelalian et al., 1997) Stage 2: E-AIC Pilot testing Stage 3: E-AIC Program evaluation 
Injury items 
 Injury types Injury types 
Cut Cut, stabbed, bruised or bleeding Cut, bruised or bleeding  
Burn (fire, chemicals, electrical, liquid) Burn (fire, chemicals, electrical, liquid) Burn (fire, chemicals, electrical, liquid) 
 Broken bone Broken bone 
 Sprain/pulled muscle Sprain/pulled muscle 
  Concussion/knocked out 
 Other type of injury Other type of injury 
 Injury situations/causes Injury situations/causes 
Physical fight Physical fight Physical fight 
BB, pellet, or gunshot Shotgun, BB gun or other type of gun Shotgun, BB gun or other type of gun 
Hit by something (e.g. rock or glass) Hit by something (e.g. rock or glass) Hit by something (e.g. rock or glass) 
Near drowning Near drowning Near drowning 
Fall Fall Fall 
Team sport, athletic activity or exercise Team sport, athletic activity or exercise Team sport, athletic activity or exercise 
Hit by a vehicle while walking Hit by a vehicle while walking Hit by a vehicle while walking 
Physically attacked Physically attacked Physically attacked by another person 
Driving a vehicle Driving a vehicle Driving a vehicle 
Riding in a vehicle Riding as a passenger in a vehicle Riding as a passenger in a vehicle 
Riding a bicycle, skateboard or rollerblades Riding a bicycle Riding a bicycle 
Riding a motorcycle, moped, snowmobile or ATV Riding a motorcycle, moped or quad bike  Riding a motorcycle, moped or quad bike  
 Skateboarding Skateboarding 
 Rollerblading Rollerblading 
  Stabbed  
Animal or serious insect bite  Attacked by a dog or other animal 
Drinking or eating a dangerous substance   
Other Other situation/cause Other situation/cause 
Additional items (completed for each injury occurrence reported) 
Drinking alcohol  Drinking alcohol Drinking alcohol  
 Using any other drugs  
Treated by a doctor or nurse Treated by a doctor or at hospital Treated by a doctor or at hospital 
 Chapter 4: The Development of the Extended Adolescent Injury Checklist (E-AIC): A Measure for Injury 
Prevention Program Evaluation 
106  
4.6 STAGE 2: PILOT TESTING 
4.6.1 Method 
4.6.1.1 Participants. Pilot testing was conducted with 498 Grade 9 students 
(239 males, n = 7 with missing data for sex), with a mean age of 13.6 years, from 
three high schools in outer suburban areas. 
4.6.1.2 Measure. The E-AIC (see Table 4.1, column 2 for items), as developed 
based on the results of Stage 1, was used. Like the original AIC, it consists of a list of 
injuries. Adolescents record the number of times they have experienced each within 
the past six months. Then, for each experienced, they indicate whether they were 
drinking alcohol or using other drugs, and whether they required medical treatment.   
4.6.1.3 Procedure. The E-AIC was administered during school time. A 
researcher began by reading the items. Once satisfied students were completing the 
checklist correctly, the researchers allowed independent work, but remained 
available for questions. 
4.6.2 Results 
Analysis revealed minimal missing data (<5% of cases), randomly distributed. 
Cases with missing data were excluded on an item by item basis (Tabachnick & 
Fidell, 1996).  
Table 4.2 shows the proportion of adolescents reporting each injury type and 
cause in the preceding six months. The results were used to further refine the 
measure for Stage 3. For example, the injury experienced most frequently was ‗cut, 
stabbed, bruised or bleeding‘ (82.8%). Considering its frequency, ‗cut, bruised or 
bleeding‘ and ‗stabbed‘ were separated into two items, to enable a clearer picture of 
each. ‗Cut, bruised or bleeding‘ remained in the injury type section, while ‗stabbed‘  
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Table 4.2 
Reports of Injury, and Proportions of Injuries Associated with Alcohol, Drugs and Medical Treatment (Stage 2) 
Injury 
Adolescents reporting  
injury 
Injuries associated with 
alcohol 
Injuries associated with 
drugs 
Injuries requiring medical 
treatment 
n % n %  n %  n %  
Injury Types         
Cut, stabbed, bruised or bleeding  405 82.8 49 9.9 13 2.6 57 11.6 
Sprain/pulled muscle 303 61.5 20 4.0 7 1.4 75 15.1 
Burn 150 30.6 17 3.4 8 1.6 10 2.0 
Broken bone 50 10.2 7 1.4 5 1.0 40 8.1 
Other type of injury  127 26.5 23 4.7 15 3.1 46 9.5 
    At least one of above 454 92.1 66 13.3 33 6.6 159 31.9 
Injury Situations         
Team sport, athletic activity or exercise 270 55.2 - - 4 0.8 42 8.7 
Fall 261 53.4 43 8.8 12 2.5 22 4.5 
Hit by something (e.g. rock or glass) 232 47.4 23 4.7 6 1.2 11 2.2 
Riding a bicycle 211 43.1 20 4.1 2 0.4 20 4.1 
Physical fight 209 42.5 27 5.5 4 0.8 8 1.6 
Riding a motorcycle, moped or quad bike 101 20.7 8 1.6 2 0.4 16 3.3 
Physically attacked  92 18.9 12 2.5 6 1.2 8 1.6 
Skateboarding 90 18.4 13 2.7 1 0.2 4 0.8 
Near drowning 69 14.1 4 0.8 2 0.4 1 0.2 
Rollerblading 66 13.6 3 0.6 1 0.2 6 1.2 
Riding as a passenger in a vehicle 65 13.3 9 1.8 3 0.6 12 2.5 
Hit by a vehicle while walking 29 5.9 5 1.0 2 0.4 6 1.2 
Driving a vehicle 26 5.3 1 0.2 - - 4 0.8 
Shotgun, BB gun or other gun 23 4.7 3 0.6 2 0.4 4 0.8 
Other situation  87 18.0 11 2.3 4 0.8 15 3.1 
    At least one of above 455 92.5 73 14.7 24 4.8 106 21.3 
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was moved to the situation or causes section. This change was consistent with the 
comments of medical staff in Stage 1. 
A relatively high proportion reported ‗other‘ injury types and ‗other‘ injury 
situations, suggesting that the range of injuries in each section was not complete. 
Also considering that 13.3% reported injuries associated with alcohol, the item 
‗concussion/ knocked out‘ was added to the list of injury types. During the data 
collection process, many of the students‘ questions concerned categorising animal-
related injuries (e.g. dog bite). The final version of the E-AIC therefore re-
incorporates ‗animal attack‘ and ‗physically attacked by a person‘. Finally, the 
proportion of adolescents who reported an injury associated with drug use was 
relatively small (6.6%). Drug use was therefore removed.  
The items included in the final version of the E-AIC, as used in Stage 3, are 
shown in column 3 of Table 4.1.  
4.7 STAGE 3: EVALUATION 
4.7.1 Method 
4.7.1.1 Participants. To determine the utility of the measure and examine 
consistency of responses, the final version of the E-AIC was completed at two time 
points by Grade 9 students from three high schools in outer suburban areas (different 
cohort to pilot testing).  
At Time 1, n = 180 (83 male) students participated (mean age = 13.53 years). 
At Time 2, n = 157 (73 male) of the 180 students participated (mean age = 13.77 
years).  
4.7.1.2 Measures. Two measures were included at this stage. The first was the 
final version of the E-AIC, developed using the results of Stages 1 and 2. The final 
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version takes approximately five minutes to complete, and consists of 23 items. 
Instructions provided to participants are:  
 This list describes some ways you might have been hurt or injured. Please 
answer how many times you have been injured in each way in the past 3 months. 
Then, for each injury you had, answer yes or no to whether you were drinking 
alcohol at the time and whether you went to a doctor or hospital. 
Six items in the list refer to injury types (e.g. broken bone), while the 
remaining 17 refer to injury situations (e.g. riding a bike). Adolescents record the 
number of times they have had each injury, and for each experienced, they indicate 
whether they were drinking alcohol or required medical treatment. A three month 
recall period was used to avoid overlap in reporting time.  
The Australian Self Report Delinquency Scale (ASDRS) was also included at 
this stage for validity analysis. The ASRDS is a 37-item questionnaire developed by 
Mak (1993) and updated by Western, Lynch, Ogilvie, and Fagan (2003). Each item is 
the description of a risk taking behaviour (e.g. ridden with a dangerous driver; taken 
part in a group fight) and participants are asked to respond as to whether or not they 
had engaged in the behaviour during the past three months. Western et al.‘s (2003) 
adjustments resulted in a measure with good face validity, with clearly defined 
factors comprising of related risk behaviours, and discriminant validity, with 
differences demonstrated between school-based, vulnerable and offending cohorts.  
4.7.1.3 Procedure. Questionnaires were administered during health classes at 
two time points, three months apart. A researcher read the instructions aloud before 
allowing students to work independently.  
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4.7.2 Results 
Calculation of the reliability coefficient indicated a high degree of consistency 
among the 17 injury situation items (using Time 1 E-AIC data, Cronbach‘s alpha = 
0.80). This is higher than that of the original AIC reported by Jelalian et al. (1997) 
(Cronbach‘s alpha = 0.68).  
To determine the consistency of responses over time, the proportion of 
adolescents reporting specific injuries at Time 1 and Time 2 were compared. Table 
4.3 shows the proportions of adolescents reporting at least one type of injury, as well 
as medically treated and alcohol-related injuries. The pattern and distribution of 
responses shows that reports of injury using the E-AIC are consistent, and statistical 
analysis revealed that the proportions reporting an injury overall, a medically treated 
injury, or alcohol use in association with injury did not differ significantly over time 
(see Table 4.3 for chi-square test values).  
Similarly, Table 4.3 shows the proportions of adolescents reporting specific 
injury situations (reported by at least 10% of sample at Time 1), across time. 
Analysis again revealed that the proportions reporting these injuries did not differ 
significantly over time (see Table 4.3 for chi-square test values). Although some 
gender differences were observed in injuries at each time point, the pattern of 
responses over time also remained consistent for both sexes. 
 Concurrent validity refers to the degree to which a new measure correlates 
with another related, previously validated measure. Given the degree of association 
between adolescent risk taking behaviour and injury, concurrent validity was 
examined by correlating scores on the E-AIC with the ASRDS (both at Time 1).   
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Table 4.3 
Proportion, by Gender, Reporting Injuries at Stage 3, Time 1 and Time 2, and Chi-square Test Results (Based on Totals) 
 %  Time 1  % Time 2  χ²(1) p value 
 Males 
(n = 84) 
Females 
(n = 96) 
Total  
(n = 180) 
Males 
(n = 74) 
Females 
(n = 83) 
Total 
(n = 157) 
  
At least one injury (treated or untreated) 89.6 91.1 90.4 87.7 89.7 88.8 0.023  .88 
Medically treated injury 15.5 16.7 16.1 16.2 14.9 15.5 0.215  .64 
Injury associated with alcohol 7.1 9.4 8.3 7.2 7.7 7.5 0.080  .78 
Team sport, athletic activity or exercise 57.3 55.1 56.1 63.5* 46.8* 54.3 0.100 .75 
Fall 29.7 39.3 35.0 22.2 33.3 28.4 1.516 .22 
Riding a bicycle 40.5* 21.3* 30.1 34.9* 12.8* 22.7 2.099 .15 
Hit by something (e.g. rock or glass) 32.0 23.6 27.4 31.7 24.4 27.7 0.002 .97 
Physical fight 21.3 13.5 17.1 23.4 14.1 18.3 0.080 .78 
Physically attacked 20.0 11.2 15.2 12.7 10.4 11.4 0.942 .33 
Skateboarding 21.6* 9.0* 14.7 14.3 7.7 10.6 1.128 .29 
Riding as a passenger in a vehicle 14.9 7.9 11.0 12.7 9.0 10.6 0.013 .91 
Rollerblading 16.2 6.7 11.0 6.3 7.7 7.1 1.411 .23 
*p < .05 for gender difference   
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Initially, the underlying grouping of the E-AIC situation items (excluding 
‗other injury situation‘) was examined through Factor Analysis, to form subscales. 
This analysis revealed four subscales (see Table 4.4). They were labelled ‗transport 
injuries‘, ‗high-risk injuries‘, ‗common injuries‘ and ‗violence injuries‘. Previous 
research revealed six subscales for the ASRDS, including ‗assault‘ and ‗illegal 
vehicle use‘ (Western, Lynch, Ogilvie et al., 2003). These two subscales were 
thought to correspond with the E-AIC subscales of ‗transport injuries‘ and ‗violence 
injuries‘. Therefore, concurrent validity was determined through examination of the 
correlation between the E-AIC ‗transport injury‘ subscale and the ASRDS ‗illegal 
vehicle use‘ subscale, as well as between the E-AIC ‗violence injury‘ subscale and 
the ASRDS ‗assault‘ subscale. The ASRDS ‗assault‘ subscale was found to correlate 
significantly with scores on the E-AIC ‗violence-related injury‘ subscale (r = .511, p 
< .01). Further, the correlation of scores on the ASRDS ‗illegal vehicle use‘ subscale 
with scores on the E-AIC ‗transport-related injury‘ subscale was also significant (r = 
.410, p < .01).  
Table 4.4 
Stage 3 Factor Analysis Results for Injury Situation Items 
 Factor 
E-AIC Item ‗Transport 
injury‘ 
‗High-risk 
injury‘ 
‗Common 
injury‘ 
‗Violence 
injury‘ 
Riding a bike .666    
Riding a skateboard .660    
Riding in a car .593    
Driving a car .575    
Riding a motorbike .474    
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Rollerblading .440    
Hit by vehicle  .682   
Gunshot  .603   
Stabbed  .597   
Near drowning  .468   
Falling   .723  
Sport   .514  
Hit by something   .504  
Animal attack   .462  
Physically attacked     .777 
Physical fight    .753 
 
4.8 DISCUSSION 
This paper describes the process undertaken to develop and extend the AIC, an 
injury measure used in previous U.S. research, and pilot the revised scale for use as a 
school or community-based tool for adolescent injury research.  
An important first stage of the process was to consult adolescents and experts 
in the field about the content of the AIC and its applicability in an Australian context. 
The importance of youth consultation has been highlighted in previous research and 
has been used successfully to guide understanding of how young people perceive 
certain issues (e.g., K. M. White et al., 2008), as well as to incorporate their views 
into future research and planning (e.g., R. White, 2001; Woodman & Tyler, 2007). 
On the basis of the current consultation, several items were reworded and several 
were added to the checklist, to aid understanding and more completely represent the 
range of adolescent injury experiences. The resulting E-AIC was subsequently 
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piloted in schools. Results revealed that a number of additional modifications needed 
to be made to the E-AIC prior to its final use. 
At Stage 3, the E-AIC was administered to a group of Grade 9 students at two 
time points, allowing for the comparison of results across time. Responses to the 
checklist remained consistent from Time 1 to Time 2. In conjunction with a high 
internal consistency, these results indicate that the E-AIC is a promising tool for 
capturing adolescent injury experiences.  
The E-AIC also appears to demonstrate validity, considering the significant 
levels of correlation with related risk taking subscales. In further support of the 
validity of the current measure, comparisons of reports of medically treated injuries 
from Stage 2 with those from a study of 1,983 U.S. high school students using the 
AIC (Spirito et al., 1997) reveals similar patterns of responses. For example, 1.6% of 
the current sample reported medical treatment for fighting injuries, compared with 
1.0% in the U.S. sample. Additionally, 11.6% of the current sample reported medical 
treatment for cuts, compared with 8.1% of the U.S. sample, and 4.1% reported 
medically treated motorcycle injuries, compared with 2.6% of the U.S. sample. 
Interpretation of these similarities should, however, be undertaken with caution, as 
these studies span different continents and jurisdictions. The U.S. sample was also 
slightly older; however the recall periods used were comparable.     
Comparisons with other studies using self-reported injury measures were not 
made, considering the variations in recall periods. Most other injury studies use 12 to 
24 month recall periods. The use of a three month period for the E-AIC seems 
appropriate, however, not only to avoid overlap in reports when assessing pre- and 
post-intervention, but also in consideration of the fact that adolescents‘ recall for all 
injuries, both minor and severe, and associated behaviour, is required.  
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 The E-AIC appears to be a promising tool for capturing injury in adolescent 
populations that is not captured through administrative data sources. Additionally, 
the E-AIC is able to capture more information than the original U.S. version. For 
example, the E-AIC captures information on broken bones, sprains and head injuries, 
as well as situational injuries of relevance to adolescents, such as injuries sustained 
while riding bicycles, skateboarding and rollerblading, and in violence situations 
(e.g. stab-related injuries).  
The E-AIC was, however, developed with Australian adolescents living in 
suburban areas. Future development and administration of the E-AIC should take 
into account location and lifestyle factors. For example, for a sample of rural 
adolescents, an item relating to horse-riding may be relevant. Similarly, the E-AIC, 
while suitable for adolescents living in temperate climates, may need to be further 
adapted for use in countries where winter activities such as skiing and snowboarding 
are common. Researchers may also consider reincorporating the drug use item, 
particularly for older adolescents.  
Limitations of this study include the use of self-report data. Self-reports have 
been suggested to be biased by both participant recall (with serious injuries more 
likely to be recalled than minor injuries), and by social desirability, particularly in 
relation to risk taking behaviour. Several studies have however supported the 
reliability and validity of school-based self-report questionnaires involving both 
injury (e.g., Begg, Langley, & Williams, 1999) and risk taking (Brener et al., 2002).  
Additionally, as this measure is suggested for use in injury prevention program 
evaluation, it is necessary to consider the type of program for which it may be used 
and whether there is likely to be any potentially biasing impact on reporting at 
follow-up. Participation in school-based injury programs may heighten students‘ 
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awareness of their injuries and possibly lead to over-inflation of self-reports. This 
issue could be examined in future research, however, the benefits of self-report as a 
method of data collection (e.g. cost; time-efficiency) may be considered to outweigh 
these possible biases.  
 An additional limitation is that adaptation of the E-AIC was initially based on 
reports of injury from high-risk adolescents. Although this approach was undertaken 
in order to gather information about injuries from those who are most likely to 
experience them, it may be argued that the results are not generalisable to the wider 
adolescent population. Despite this, however, school-based adolescents in Stages 2 
and 3 did report injuries on the E-AIC, suggesting that this measure may be also 
appropriate to a more normative population.  
4.8.1 Conclusions 
The current research demonstrates that the E-AIC is a useful and promising 
measure of adolescent injury for evaluation research. It is also a time-efficient and 
inexpensive measure which, through its easy-to-complete checklist format, enables a 
comprehensive and representative picture of adolescent injury and its association 
with risk taking behaviours.  
Several implications for the use of the checklist in future research have been 
shown, including: 
 A three month recall period may enable assessment pre- and post-
intervention, while reducing bias in self-reports.   
 Initial consultation with the relevant adolescent group allows items 
important to that group to be recognised and included. 
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 The checklist may be modified to suit the participant group (e.g. horse 
riding item for rural adolescents). 
 While associated drug use may not need to be measured among younger 
adolescents, this item may be included for studies involving older 
adolescents. 
 Researchers should consider potentially biasing impacts of prevention 
programs on injury self-reports. 
In the current context of increased implementation of school-based programs 
targeting injury and risk taking behaviour, it is important that simple and time-
efficient measures are developed for evaluation. The E-AIC has been shown in this 
study to be a comprehensive measure that is acceptable for use in school-based 
research.
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Chapter 5:  The Impact of School Connectedness on Violent 
Behaviour, Transport Risk taking Behaviour, and Associated 
Injuries in Adolescence 
5.1 INTRODUCTORY NOTES 
This chapter comprises Paper 3, as taken from: 
Chapman, R.L., Buckley, L., Sheehan, M., Shochet, I.M., & Romaniuk, M. 
(2011). The impact of school connectedness on violent behaviour, transport risk 
taking behaviour, and associated injuries in adolescence. Journal of School 
Psychology, 49(4), 399-410. 
The study presented in this paper is situated within Stage 1 of the research 
process: the empirical investigation of the relationship between adolescent risk 
taking-related injuries and school connectedness. It addresses Aim 2, which is to 
examine the relationship between students‘ reports of school connectedness, risk 
taking behaviours and risk-related injuries.  
This study follows on from those reported in the previous two papers, which 
established the nature of the problem of injury in adolescence and the importance of 
school connectedness as a protective factor in adolescent development. A gap in the 
literature identified in the review presented in Paper 1 was that, despite showing that 
increased adolescent connectedness is related to decreased involvement in risk taking 
behaviours, research has not yet looked at the possible association between school 
connectedness and injury as a risk behaviour outcome. Additionally, previous 
research has not yet addressed the possible association between school 
connectedness and other risk taking behaviours that lead to injury, such as transport-
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related risks. Such research would have important implications for the development 
of adolescent risk taking and injury prevention programs. This study involves 
analysis of students‘ self-reported school connectedness, risk taking behaviour and 
injuries (using the E-AIC), to investigate possible links between these variables and 
to assess the potential for school-based injury prevention programs to incorporate 
strategies for increasing students‘ connectedness.  
5.1.1 Publication details 
The candidate is the first author on this published paper and was responsible 
for all aspects of the manuscript preparation, including: reviewing the literature, 
formulating the research aims and hypotheses, interpreting the results and study 
implications, and structuring and writing the manuscript. Additionally, the candidate 
was actively involved in the data collection process, including the administration of 
surveys, and was primarily responsible for the quantitative analysis included. The 
second, third and fourth authors are members of the candidate‘s supervisory team 
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5.2 ABSTRACT 
Adolescents engage in many risk taking behaviours that have the potential to 
lead to injury. The school environment has a significant role in shaping adolescent 
behaviour, and this study aimed to provide additional information about the benefits 
associated with connectedness to school. Early adolescents aged 13 to 15 years (N = 
509, 49% boys) were surveyed about school connectedness, engagement in transport 
and violence risk taking, and injury experiences. Significant relations were found 
between school connectedness and reduced engagement in both transport and 
violence risk taking, as well as fewer associated injuries. This study has implications 
for the area of risk taking and injury prevention, as it suggests the potential for 
reducing adolescents‘ injury through school-based interventions targeting school 
connectedness.  
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5.3 INTRODUCTION 
Injury is the leading cause of death among young people (Krug et al., 2002). 
Involvement in risk taking behaviour, including transport and violence-related risk 
taking, is related to a greater risk of injury among adolescents. Transport-related risk 
taking behaviours, defined in this study as passenger, motorcycle, and driving-related 
risk behaviours, account for the majority of adolescent injuries, and in Australia, 
transport-related injuries accounted for 30% of all injury deaths among young people 
(Australian Institute of Health and Welfare, 2008b). Young males and Indigenous 
Australians are overrepresented in transport-related deaths—with the transport-
related death rate for young males being three times that of young females and the 
transport-related death rate for young Indigenous Australians being twice that of non-
Indigenous young people (Australian Institute of Health and Welfare, 2008b).  
Other risk taking behaviours that contribute to injury-related morbidity and 
mortality among adolescents include, for example, violence-related risks. Whereas 
injuries associated with violence are not often fatal, they are prevalent, and they can 
have significant injury consequences. For example, results from the Youth Risk 
Behavior Survey (YRBS) (Centers for Disease Control and Prevention, 2010) 
showed that 32% of Grade 9 to 12 students reported getting into a fight in the 
previous twelve months and that 4% of these had to be treated by a doctor or nurse. 
Similar to transport risks and injuries, boys participating in the YRBS were more 
likely to report getting into fights than girls (i.e., 33.9% of boys versus 22.9% of 
girls) and were also more likely to have been injured in fights than girls (i.e., 5.1% of 
boys versus 2.2% of girls). Hospitalisation rates for assault during 2005 and 2006 
were also 6 times higher among young Indigenous Australians than non-Indigenous 
young Australians (Australian Institute of Health and Welfare, 2008b). 
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Due to its prevalence, unintentional injury and violence prevention has become 
an important part of health practice. Increasingly, injury prevention strategies for 
adolescents aim to reduce the risks and strengthen the protective factors associated 
with risk taking behaviour. School connectedness has been identified as a critical 
protective factor in adolescent development, and it has been shown to be related to 
higher levels of school retention, improved emotional health and wellbeing, and 
reduced problem behaviour (e.g., Bond et al., 2007; Dornbusch et al., 2001; Shochet 
et al., 2007). Students‘ sense of connectedness to their school, therefore, has the 
potential to serve in a protective role with respect to many adolescent outcomes, both 
physical and emotional. School connectedness has been defined as ―the extent to 
which students feel personally accepted, respected, included and supported by others 
in the school social environment‖ (Goodenow, 1993, p. 80). The sense of 
connectedness goes beyond simply the relationships with individuals in the school 
setting and includes feelings of commitment to the institution and feeling connected 
to a larger community in a more global sense (Pittman & Richmond, 2007). 
The literature relating to school connectedness arises from a variety of 
disciplines and encompasses a number of related terms and definitions. For example, 
in addition to school connectedness, diverse terms such as school engagement, 
school bonding, and school attachment are used in the literature. This diversity is 
also reflected in the fact that the construct has been assessed using many different 
measurement tools, with items reflecting factors such as attitudes toward school, 
commitment to school, involvement in school and school-related activities, 
relationships with teachers and peers, and overall school climate. Several papers 
summarising the literature on connectedness (e.g., Jimerson et al., 2003; Libbey, 
2004; Maddox & Prinz, 2003; O'Farrell & Morrison, 2003) have, however, been able 
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to identify a number of common components that appear to underlie the construct. 
These components include affective connectedness (e.g. feelings of belonging in 
school and positive peer relationships), behavioural connectedness (e.g. academic 
engagement and extracurricular involvement), and cognitive connectedness (e.g. 
perceptions of teacher support and having a sense of rule fairness and a perception of 
safety).  
Despite a general lack of consensus on terminology and definitions in the 
literature, there are underlying commonalities that suggest school connectedness is 
an important construct that has been shown to be related to a number of adolescent 
developmental outcomes. For example, research has shown that students‘ increased 
connectedness to school is related to a greater likelihood of school completion (Bond 
et al., 2007). A recent Canadian study of the relations between school connectedness 
and early high school dropout also found that a global measure of connectedness, 
incorporating behavioural components (i.e., attendance and discipline), affective 
components (i.e., liking school and interest in school), and cognitive components 
(i.e., willingness to learn), was significantly predictive of school dropout 
(Archambault et al., 2009).  
 Positive relations have also been found between school connectedness and 
both emotional and physical health. Shochet, Dadds, Ham, and Montague (2006), for 
example, found in a prospective study of Australian high school students that school 
connectedness was strongly and negatively correlated with current and future 
depressive symptoms, a finding which was supported in a later study that showed 
that connectedness accounted for more of the variance in depressive symptoms than 
parental attachment (Shochet et al., 2007). Another Australian study showed that 
students in Grades 6, 8, and 10 who had a strong connection to their school were 
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more likely to report feeling ―healthy‖ on a self-rated health scale (McLellan et al., 
1999), and a United States study found a relation between students‘ feelings of 
disconnectedness from school and both declining health status and increasing visits 
to the school nurse (Bonny et al., 2000).  
Of particular relevance to the current study, students‘ connectedness to school 
has been found to be negatively related to a number of risk taking behaviours in 
adolescence, including violence, alcohol use, and other drug use. For example, a 
study using data from the National Longitudinal Study of Adolescent Health showed 
that higher levels of school connectedness among adolescents were related to delayed 
initiation of deviant behaviour, including cigarette smoking, marijuana use, 
delinquency, and violent behaviour (Dornbusch et al., 2001). A United States study 
of students in Grades 6 to 8 also showed that school connectedness was significantly 
related to a measure of problem behaviour including involvement in vandalism, 
fighting, and weapon carrying as well as alcohol use and substance use (Simons-
Morton, Davis Crump, Haynie, & Saylor, 1999). Bond and colleagues (2007), 
meanwhile, have further demonstrated the relation between students‘ connectedness 
to school and participation in health risk behaviours; Australian students in Grade 8 
with low school connectedness but good social connectedness were more likely to 
participate in health risk behaviours in Grade 10, including smoking tobacco, 
smoking cannabis, and excessive drinking.  
Considering its relation with reduced problem behaviour and improved 
emotional health, as well as its relation with academic engagement and school 
retention, school connectedness is a potentially important factor to target in school-
based prevention programs. Connectedness is also an achievable target for change, 
because many of the school-related factors shown to be related to increased levels of 
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connectedness are able to be modified in the school context (Eggert & Kumpfer, 
1997). In particular, factors relating to the school climate have been identified as 
important in fostering students‘ connectedness to school (Blum, 2005). For example 
McNeely, Nonnemaker, and Blum (2002), using data from the National Longitudinal 
Study of Adolescent Health, found that students reported higher school 
connectedness when their teacher managed the class in a controlled and positive way, 
when the school enforced tolerant disciplinary policies, when the school population 
was small, and when the students were engaged in extracurricular activity. Blum 
(2005) further indicated that three school characteristics are particularly important in 
encouraging connectedness and student achievement: high academic standards and 
strong teacher support, a school environment characterised by positive and respectful 
relationships, and a physically and emotionally safe school environment.  
Several studies targeting change in the classroom and school environment have 
shown some success in increasing students‘ connectedness to school. Examples 
include studies from the Child Development Project (Battistich et al., 2004) and the 
Seattle Social Development Project (Catalano et al., 2004). These intervention 
programs both incorporated aspects of classroom change (e.g. collaborative focus, 
teacher training in classroom management) and school-wide strategies (e.g. 
strengthening school community and parent education) and demonstrated important 
changes in students‘ connectedness, including their sense of the school as a 
community, their liking of school, and their overall engagement. Whereas these 
studies have shown that it is possible to increase students‘ connectedness to school, it 
is important to broaden our understanding of the potential benefits of such school-
based programs in terms of adolescent health outcomes. 
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In summary, previous research has shown that school connectedness is an 
important and modifiable protective factor associated with a number of adolescent 
outcomes, including engagement in risk taking behaviours (e.g., Dornbusch et al., 
2001). However, although this research has demonstrated that increased school 
connectedness is related to a decrease in involvement in specific risk behaviours, it is 
limited in that studies have primarily employed measures of violence, alcohol use, 
and substance use behaviours (e.g., Bond et al., 2007; Dornbusch et al., 2001). These 
studies do not incorporate measures of those risks known to cause the most serious 
injuries in adolescence and contribute most significantly to the burden of harm for 
this age group—namely, transport risks. To date, there is minimal research into 
possible links between school connectedness and transport risk taking behaviour, 
including riding as passengers with dangerous drivers, underage driving, and 
motorcycle use.  
Additional research is also needed to consider the health outcomes of such risk 
behaviours. Increased involvement in risk taking behaviour is known to be associated 
with increased injury among adolescents (e.g., Pickett et al., 2002). The education 
literature has extended our understanding of school connectedness through 
demonstrating its relations with both student behaviour, including academic 
achievement and school conduct, as well as outcomes of such behaviour, including 
engagement and conversely, disengagement and school dropout. It is also important 
to extend our understanding of school connectedness to its relations with associated 
injury and harm. These extensions would have significant implications for school-
based injury prevention strategies and would further contribute to our understanding 
of the potential benefits of increasing students‘ connectedness to school.   
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The aim of this study was to, therefore, determine whether the protective factor 
of school connectedness is related to the risk taking behaviours of adolescents, 
particularly in areas involving transport and violence as well as injuries resulting 
from both. Such findings may have important implications for the development of 
strategies to target school connectedness as a point of intervention with the aim to 
reduce these specific risk taking behaviours and subsequent injuries sustained by 
adolescents.  
For the purposes of the current research, school connectedness was defined as 
the extent to which students feel included, supported, and engaged within the school 
and by the school community. This definition encompasses the findings from the 
literature (e.g., Jimerson et al., 2003; Maddox & Prinz, 2003) that shows that school 
connectedness can be conceptualised globally and that it includes factors such as 
students‘ relationships with teachers, perceptions of fairness, and engagement in the 
school community.  
Four hypotheses were generated to address the research aim: (a) Participants 
with higher school connectedness scores will be significantly less likely to have 
engaged in transport risk taking behaviours, (b) Participants with higher school 
connectedness scores will be significantly less likely to have engaged in violent risk 
behaviour, (c) Participants with higher school connectedness scores will be 
significantly less likely to have sustained transport-related injuries, and (d) 
Participants with higher school connectedness scores will be significantly less likely 
to have sustained violence-related injuries. It was also hypothesised that transport 
and violence risk behaviour and injury would vary by gender and ethnic background 
and that school connectedness would contribute to the prediction of these outcomes 
over and above demographic variables.   
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5.4 METHOD 
5.4.1 Participants 
Grade 9 students who were enrolled in five state high schools in the greater 
Brisbane area of Queensland, Australia, were invited to participate in the research. 
The Index of Relative Socio-Economic Advantage/ Disadvantage, as derived from 
the 2001 Census, was obtained for the five schools. The Index is constructed from 
attributes of the population in the area, such as educational attainment, income, 
employment and occupation, and ranges from 1-10, with low values indicating 
disadvantage and high values indicating advantage. Three of the schools are located 
in somewhat advantaged areas (Index scores of 7-8) and the other two schools are 
located in disadvantaged areas (Index scores of 1) (Australian Bureau of Statistics, 
2005).  
Parental consent for participation was received for 540 of 901 Grade 9 students 
enrolled across the five schools (60%)
1
. Some differences in parental consent rates 
were observed across the schools; however, importantly, there were no differences 
among schools in connectedness scores. All of the 540 students provided their own 
written assent to participate. Of the 540 participants, 49% were boys. Participants 
ranged in age from 13 to 15 years, with a mean age of 13.45, and they reported their 
ethnic backgrounds as Aboriginal/Torres Strait Islander (4.75%), Pacific Islander 
(8.12%), Asian (9.50%), and White Caucasian (77.62%). Of those identifying as 
White Caucasian, 92.35% were born in Australia, 5.61% born in New Zealand, and 
2.04% born in Europe and South Africa.    
                                                 
 
1
 An initial analysis of response rates for the current study revealed that parental consent rates by 
school did not differ by the socioeconomic status of the area in which the school is located, as 
measured by the Index of Relative Socio-Economic Advantage/ Disadvantage (comparing students in 
areas with Index scores of 7-8 with students in areas with Index scores of 1), χ2(1) = 2.24, ns. 
Comparisons between students for whom consent was obtained or not obtained were unable to be 
made, as no information was collected regarding non-consenting students. 
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5.4.2 Measures 
5.4.2.1 Demographics. Students were asked to provide demographic 
information including age, gender, and ethnic background (with response options 
including Aboriginal, Torres Strait Islander, Asian, Pacific Islander and other, 
including White Caucasian).  
5.4.2.2 Risk taking behaviour. The measure of risk taking behaviour was 
based on the Australian Self-Reported Delinquency Scale (ASRDS) (Mak, 1993), 
with adjustments made by Western, Lynch, Ogilvie, and Fagan (2003). Each item 
was the description of a risk taking behaviour (e.g., ridden with a dangerous driver 
and taken part in a group fight), and participants were asked to respond with yes 
responses if they had engaged in the behaviour during the past three months. Western 
et al.‘s (2003) adjustments resulted in a measure with clearly defined subscales 
comprising of related risk behaviours, including assault, illegal vehicle use, public 
disorder, drug and alcohol use, theft and burglary, and vandalism. The measure was 
also able to differentiate between groups, with differences in total scale scores 
demonstrated between school-based, vulnerable cohorts and offending cohorts, and 
showed good scale reliability, with Cronbach‘s alphas for each subscale ranging 
from .67 to .85 (Western, Lynch, Ogilvie et al., 2003).  
Participants completed the entire adjusted ASRDS; however, for the current 
study, only items from two subscales were included: four relating to violence and 
five relating to transport risk behaviour (as shown in Table 4.1). The four items 
relating to violence risk behaviour formed a subscale, yielding a Cronbach‘s alpha of 
.76 (Western, Lynch, Ogilvie et al., 2003). For the current study, Cronbach‘s alpha 
for the violence subscale was .65. The items relating to transport risk behaviour were 
further modified from Western et al.‘s (2003) ―illegal vehicle use‖ subscale to be 
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more appropriate for an early adolescent sample. For example, ―driven without a 
license‖ was modified to ―driven a car on the road‖ because all participants were 
unlicensed. In addition, the ―illegal vehicle use‖ subscale reported by Western et al. 
consisted of six items; the item ―stolen things or parts from a vehicle‖ was removed 
because this item did not relate to a potentially injury-causing risk behaviour. The 
result was a five-item transport risk behaviour subscale. For the current study, 
Cronbach‘s alpha was .70, whereas Cronbach‘s alpha for Western et al.‘s six-item 
subscale was .85.   
5.4.2.3 Injury. Self-reported injury was assessed using the Adolescent Injury 
Checklist (AIC) (Jelalian et al., 1997). Each item was the description of an injury 
situation (e.g., injured in a fight and injured as a passenger in a vehicle), and 
participants were asked to respond with yes responses if they had been injured in that 
situation in the past three months. Cronbach‘s alpha for the 17-item injury situation 
scale in the current study was .76, whereas a Cronbach‘s alpha coefficient of .68 was 
reported by Jelalian et al. (1997). The entire scale was administered, but the current 
study included subscales from only three relating to motor vehicle (transport) injuries 
and two items relating to interpersonal violence injuries (as shown in Table 4.1).  
5.4.2.4 School connectedness. School connectedness was assessed using the 
School as a Caring Community Profile-II (Lickona & Davidson, 2003). Students 
rated statements regarding their perceptions of the school community and school 
relationships on a five-point Likert scale, with responses ranging from 1 (strongly 
disagree) to 5 (strongly agree). Example items include, ―students care about each 
other,‖ ―teachers go out of their way to help students,‖ and ―teachers are unfair to 
students.‖ Total scores were calculated by summing across items. The Cronbach‘s 
alpha coefficient for the eight-item scale was .71. 
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5.4.3 Procedure 
Approval for the conduct of this research in the selected high schools was 
initially obtained from a University Human Research Ethics Committee and from the 
relevant State Education Board. Individual school principals were then contacted for 
permission to conduct the research in their schools. Active parental consent was 
obtained prior to students‘ participation by sending an information sheet about the 
research project and consent form home. Parents signed the consent form and 
returned it to the school to indicate their permission for their children to participate.  
The questionnaires were administered during 45-minute sessions by 
researchers trained in the questionnaire administration procedure. Only students with 
parental consent for participation were present. Teachers remained in their classes to 
supervise but were not involved in the research process. Information sheets and 
consent forms were distributed to the students, after which a researcher read aloud a 
standardised instruction sheet. Researcher training included practicing responses to 
typical student questions, and teachers were asked to not respond to student queries. 
Data collection was conducted in the first half of the school year, and school 
vacations did not fall within the three month reporting period.  
5.4.4 Data analysis 
Questionnaire responses were entered initially into SPSS v17.0, with 10% of 
the questionnaires being randomly selected and accuracy of their data entry checked 
by a second researcher. The level of agreement between these researchers was 
greater than 95%.  
All analyses were conducted with significance level set at p < .05. Due to the 
small proportion of missing data (<5% for each variable) and the large sample size, 
pairwise deletion was used (see Tabachnick & Fidell, 1996).  
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All assumptions for logistic regression analysis were initially examined and 
found to be met. These assumptions include the assumption of linearity, which was 
assessed through tests of significance of the interaction between predictors and their 
log transformations, for each of the four outcome variables (see Hosmer & 
Lemeshow, 1989). Results revealed that all four interaction terms were statistically 
significant, p < .01. 
5.5 RESULTS 
5.5.1 Risk taking and injury experience 
The top two sections of Table 5.1 show the proportion of students who reported 
participation in risk taking behaviours in the previous three months. Riding as 
passengers of dangerous drivers and being involved in a group fight were the most 
common transport and violence-related risk taking behaviours among both boys and 
girls. The bottom section of Table 5.1 also shows the proportion of boys and girls 
within the sample who reported having sustained transport or violence-related 
injuries in the past three months. Injuries sustained riding motorbikes, mopeds, or 
quad bikes were the most frequently reported transport-related injuries among boys, 
whereas injuries sustained as a passenger in a vehicle were the most frequently 
reported among girls.  
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Table 5.1 
Proportion of Students Reporting Risk taking Behaviours and Injuries, Past 3 Months, by Gender 
 
% 
Boys 
% 
Girls 
      Transport risk taking behaviours 
Ridden with dangerous driver 26.3 19.6 
Ridden motorcycle on the road 24.4 8.1 
Ridden with drunk driver 21.5 17.8 
Driven car on the road 18.7 8.9 
Driven car or motorcycle after drinking 7.3 1.9 
    At least one transport risk taking behaviour 45.0 31.9 
      Violence risk taking behaviours 
Taken part in a group fight 26.2 24.0 
Deliberately hurt or beaten up somebody 21.1 10.1 
Used a weapon in a fight 13.4 4.1 
Threatened someone or forced them to give you things 13.0 5.6 
    At least one violence risk taking behaviour 41.4 27.6 
      Transport-related injuries 
Injured riding a motorbike, moped or quad bike 24.6 11.2 
Injured riding as a passenger in a vehicle 13.5 13.2 
Injured driving 7.2 4.4 
    At least one transport-related injury 31.7 21.6 
      Violence-related injuries 
Injured in a physical fight with someone 22.8 17.2 
Injured by being physically attacked by another person 21.4 17.1 
     At least one violence-related injury 31.8 23.9 
Note. All missing data < 5%. 
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The majority of students do not report participation in risk taking or experience 
of injuries; 62.0% reported no transport risk behaviours, 66.4% reported no violence 
risk behaviours, 74.2% reported no transport-related injuries, and 72.6% reported no 
violence-related injuries. These variables were therefore coded as dichotomous, 
reflecting (a) participation in at least one of the risk taking behaviours or experience 
of at least one of the injuries or (b) none of the risk taking behaviours or injuries. 
Table 5.1 also presents, at the bottom of each section of the table, the proportion of 
boys and girls who reported at least one of the transport risk behaviours, violence 
risk behaviours, transport injuries, or violence injuries.  
Analyses were initially undertaken to determine differences in the four risk 
taking behaviour or injury variables according to gender and ethnic background and 
to identify factors that may need to be controlled for in subsequent analyses. Chi-
square analyses revealed that more boys than girls reported participation in transport 
risk behaviours, χ2(1) = 9.78, p = .002; violence risk behaviours, χ2(1) = 11.25, p < 
.001; and also transport-related injuries, χ2(1) = 6.20, p = .013. Additionally, analyses 
by ethnic background revealed that differences existed for participation in violence 
risk behaviours, χ2(3) = 13.16, p = .004; experiences of violence injuries, χ2(3) = 
7.99, p = .046; and experiences of transport injuries, χ2(3) = 11.01, p = .012.  
Considering the differences in outcome variables observed for both gender and 
ethnic background, subsequent analyses controlled for these two factors.  
5.5.2 Hypothesis testing 
Four separate sequential logistic regression analyses were conducted to 
determine whether school connectedness statistically predicted participation in 
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transport and violence risk taking and experiences of transport and violence injury
2
. 
For each of these analyses, the dependent variable was participation in at least one of 
the transport or violence risk taking behaviours (versus none) or experience of at 
least one of the transport or violence injuries (versus none). Gender and ethnic 
background were entered as a block at the first step in the regression model for all 
analyses. Table 5.2 shows the findings of the logistic regression analyses predicting 
transport and violence risk behaviour and injuries from school connectedness, 
statistically controlling for gender and ethnic background. All four hypotheses were 
supported by the data with school connectedness significantly predicting each of the 
dependent variables after accounting for the variance attributed to gender and ethnic 
background.  
The complete model, including gender, ethnic background and school 
connectedness, significantly predicted involvement in transport risk taking 
behaviours, χ2(5) = 32.07, p < .001, Nagelkerke R2 = .09. At the first step, with 
gender and ethnic background included, the model was significant, χ2(4) = 15.65, p = 
.004, Nagelkerke R
2 
= .04. At this step, gender was the only significant predictor, 
with boys 1.71 times more likely to report transport risk behaviours than girls. At the 
second step, school connectedness significantly contributed to the prediction of 
transport risk taking, χ2(1) = 15.31, p < .001. For each unit increase in school 
connectedness scores, the odds of involvement in transport risk taking became 73% 
smaller than the odds of not participating in transport risks, after holding 
demographic variables constant.    
                                                 
 
2
 Initially, analyses were conducted to determine appropriate use of individual and school-level data. 
An ANOVA test showed that there were no significant differences in school connectedness scores by 
school (p = .191). Logistic regression analyses controlling for school effects at the first step showed 
that school effects did not contribute any unique variance to any of the four outcome variables (ps = 
.174 to .899). Therefore, and considering also the small sample size of schools, only individual-level 
analyses are reported. 
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Table 5.2 
Logistic Regression Analyses Predicting Transport and Violence Risk taking and Injuries from School 
Connectedness, Gender, and Ethnic Background (N = 509) 
Variable R
2
 b (SE) Wald OR (95% CI) p 
Transport risk taking  
Step 1 .04     
    Gender
a
  0.53 (0.20) 7.35 1.71 (1.16, 2.51) .007 
    Ethnic background
b
      
        Aboriginal/ Torres Strait Islander  0.88 (0.45) 3.84 2.41 (1.00, 5.80) .050 
        Pacific Islander  0.67 (0.36) 3.48 1.96 (0.97, 3.98) .062 
        Asian  0.13 (0.33) 0.15 1.14 (0.59, 2.18) .699 
Step 2 .09     
    School connectedness  -0.31 (0.08) 15.31 0.73 (0.63, 0.86) <.001 
Violence risk taking 
Step 1 .06     
    Gender
a
  0.51 (0.21) 5.86 1.66 (1.10, 2.50) .015 
    Ethnic background
b
      
        Aboriginal/ Torres Strait Islander  0.84 (0.46) 3.34 2.31 (0.94, 5.67) .068 
        Pacific Islander  1.45 (0.38) 14.79 4.25 (2.03, 8.88) <.001 
        Asian  0.14 (0.35) 0.16 1.15 (0.58, 2.29) .694 
Step 2 .15     
    School connectedness  -0.47 (0.09) 28.60 0.62 (0.58, 0.74) <.001 
Transport injury 
Step 1 .06     
    Gender
a
  0.34 (0.25) 1.84 1.41 (0.86, 2.31) .175 
    Ethnic background
b
      
        Aboriginal/ Torres Strait Islander  0.97 (0.55) 3.16 2.65 (0.91, 7.73) .075 
        Pacific Islander  0.84 (0.42) 4.05 2.33 (1.02, 5.29) .044 
        Asian  -1.11 (0.62) 3.21 0.33 (0.10, 1.11) .073 
Step 2 .09     
    School connectedness  -0.27 (0.10) 7.66 0.77 (0.63, 0.93) .006 
Violence injury 
Step 1 .05     
    Gender
a
  0.34 (0.24) 1.97 1.40 (0.87, 2.26) .161 
    Ethnic background
b
      
        Aboriginal/ Torres Strait Islander  1.07 (0.55) 3.77 2.92 (0.99, 8.61) .052 
        Pacific Islander  0.91 (0.42) 4.72 2.48 (1.09, 5.62) .030 
        Asian  -0.47 (0.47) 0.98 0.63 (0.25, 1.58) .322 
Step 2 .11     
    School connectedness  -0.37 (0.10) 14.34 0.69 (0.57, 0.84) <.001 
Note. R
2 = Nagelkerke‘s R2. OR = odds ratio. CI = confidence interval. Wald= Wald 
statistic, which tests whether the B coefficient is significantly different from zero. b = 
regression coefficient. SE = standard error. 
a
Reference category is girls. 
b
Reference category is White Caucasian 
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The full model predicting violence risk taking was also significant, χ2(5) = 
54.29, p < .001, Nagelkerke R
2 
= .15. The first step, including gender and ethnic 
background, significantly predicted violence risks, χ2(4) = 21.59, p < .001, 
Nagelkerke R
2 
= .06. Boys were 1.66 times more likely to report violence risk 
behaviours than girls, and students of Pacific Islander descent were 4.25 times more 
likely to report these risks than students of other ethnic backgrounds, including 
White Caucasian students. At the second step, higher school connectedness scores 
also predicted lower involvement in violence risk taking behaviour after controlling 
for the significant effects of gender and ethnic background, χ2(1) = 28.60, p < .001. 
For each increasing unit in school connectedness scores, the odds of participating in 
violence risk behaviour became 62% smaller than the odds of non-involvement.  
The complete model, including gender, ethnic background and school 
connectedness, also significantly predicted both transport injuries, χ2(5) = 23.16, p < 
.001, Nagelkerke R
2 
= .09, and violence injuries, χ2(5) = 28.38, p < .001, Nagelkerke 
R
2 
= .11. The first step of both these models was significant; for transport injuries: 
χ2(4) = 15.12, p = .004, Nagelkerke R2 = .06; and for violence injuries: χ2(4) = 12.71, 
p = .013, Nagelkerke R
2 
= .05. Gender was not found to be a significant predictor in 
either of these analyses; however, Pacific Islander students were found to be 2.33 
times more likely to report transport injuries and 2.48 times more likely to report 
violence injuries than students of other ethnic backgrounds, including White 
Caucasian students. At the second step, school connectedness significantly 
contributed to the prediction of both transport injuries, χ2(1) = 7.66, p = .006, and 
violence injuries, χ2(1) = 14.34, p < .001, over and above demographic variables. For 
each unit increase in school connectedness scores, the odds of experiencing 
transport-related injuries became 77% smaller than the odds of not experiencing 
 Chapter 5: The Impact of School Connectedness on Violent Behaviour, Transport Risk taking Behaviour, and 
Associated Injuries in Adolescence 139 
these injuries. Similarly, for each increasing unit in school connectedness scores, the 
odds of experiencing violence-related injuries became 69% smaller than the odds of 
not having experienced violence injuries, holding demographic variables constant.    
5.6 DISCUSSION 
The aim of the current research was to further develop understanding of the 
protective nature of school connectedness by exploring relations between 
connectedness and risk taking behaviour and associated injury. In particular, this 
paper explored links between reports of school connectedness and transport and 
violence risk and injury. Understanding these links is important in that, whereas 
research has shown a relation between school connectedness and health risk 
behaviours such as violence and substance use, there has been no exploration of how 
this link may extend to transport-related risk behaviours and how it may impact 
injury outcomes.  
It was hypothesised that higher levels of school connectedness would be 
related to reduced participation in transport and violence risk behaviours and with 
decreased reports of transport and violence-related injuries. All four hypotheses were 
supported. Higher scores on the school connectedness scale predicted lower 
involvement in both transport and violence risk taking behaviours, after accounting 
for the variance in these risk behaviours attributable to gender and ethnic 
background. Similarly, higher ratings of school connectedness were related to fewer 
reports of transport and violence-related injuries. Although the effect sizes found in 
this study were relatively small, the findings are similar to those found in previous 
research regarding relations between students‘ connectedness to school and other risk 
behaviours, including violence, delinquency and substance use (e.g., Dornbusch et 
al., 2001, who reported odds ratios of 0.68 to 0.79 for these behaviours).   
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In particular, the finding that violence risk taking behaviour is related to school 
connectedness reflects the results of previous research including Wilson (2004), who 
found that school connectedness was inversely associated with students‘ level of 
aggression and victimisation, and Henrich, Brookmeyer and Shahar (2005), who 
showed that school connectedness was related to decreased exposure to weapon 
violence over time. It would appear, however, that school connectedness also acts to 
protect adolescents from involvement in a wider range of risk behaviour than 
previously studied. Students in the current study who have higher school 
connectedness scores also reported lower participation in transport risk behaviours. 
These behaviours included motor vehicle risks, such as being a passenger of a 
dangerous driver and underage driving, and motorcycle risks. This finding is 
valuable as identifies school connectedness in early adolescence as an important 
protective factor for risk behaviours that take place outside of the school setting.  
In the current study, gender was also found to be a significant predictor of 
participation in transport-related risk taking behaviour, with boys reporting more 
transport risk behaviour than girls. This finding is consistent with previous research 
indicating that boys are at greater risk for transport-related deaths (Australian 
Institute of Health and Welfare, 2008b). Also in line with previous research (e.g., 
Centers for Disease Control and Prevention, 2010), gender was found to be a 
significant predictor of violence-related risk behaviour, with more boys than girls 
engaged in such risks.  
A new and significant finding of the current research, however, was that 
students of Pacific Islander descent reported more frequent involvement in violent 
behaviour, and reported more injuries, than did students of other ethnic backgrounds. 
Previous research by the authors has also found that school connectedness was a 
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significant predictor of risk taking behaviour among students of Pacific Islander 
descent, whereas factors such as peer pressure and parental attachment were not 
(Chapman, Buckley, & Sheehan, 2009). Such findings suggest the need for more 
research to be conducted into ethnic background, school connectedness, and risk 
behaviour and the potential for injury prevention strategies to be tailored to students 
of different backgrounds.  
This study was also designed to determine whether school connectedness was 
related to the outcome of adolescent risk behaviour: injury experience. It was found 
that school connectedness is significantly associated with students‘ reports of 
transport and violence-related injuries, over and above the impact of gender and 
ethnic background, which is likely a result of the relations between connectedness 
and participation in transport and violence risk taking behaviours. Again, although 
the proportion of variance accounted for in this study was relatively small, these 
results have important implications for future research into adolescent injury and for 
potential intervention programs.  
5.6.1 Implications for prevention programs 
The current findings have some important implications for prevention 
programming. Adolescent risk taking and injury prevention programs are generally 
limited to individual attitude or knowledge change for one particular aspect of 
behaviour (Nigg et al., 1999). The current findings, however, suggest that school-
based prevention programs may also incorporate social and contextual protection in 
the form of increased school connectedness. It has been previously suggested that 
interventions for adolescent risk taking behaviour should focus on changing 
institutions that are important in adolescents‘ lives as well as seeking to change 
individual attitudes and behaviours (e.g., Dryfoos, 1990). Approaches that target 
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change in students‘ connectedness to school may also have additional benefit through 
the fact that increases in connectedness are protective against a number of additional 
health risk behaviours as well as internalising problems such as depression (e.g., 
Shochet et al., 2007).  
It may be that the school level is an appropriate context in which to intervene, 
and that wider school-level changes may complement implementation of individual 
attitude and behaviour change programs. Students‘ connectedness to school is 
considered to be potentially modifiable (Eggert & Kumpfer, 1997), considering that 
many factors associated with connectedness are able to be targeted within the school 
social context, including the classroom management environment and disciplinary 
practices (e.g., McNeely et al., 2002). School connectedness interventions targeting 
such aspects of the school environment have also been successfully implemented, 
with positive results on students‘ connectedness and risk taking behaviours. For 
example, the Seattle Social Development Project targets students‘ problem behaviour 
and their connectedness to school through a combination of teacher training in 
classroom management and instruction methods, parent education, and a social 
competence training curriculum (Hawkins et al., 1999). A long-term follow-up of 
this program showed that fewer students in a full-intervention group (where the 
intervention was provided from Grades 1 to 6) than students in a late-intervention 
group (where the intervention was provided from Grades 5 to 6 only) reported 
violent behaviour, heavy drinking, sexual risks, and pregnancy when followed up to 
age 18 years. The full-intervention group also reported greater connectedness to 
school as well as more commitment and less school misbehaviour (Hawkins et al., 
1999).  
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Evaluation has also been undertaken of an Australian program, the Gatehouse 
Project, which targets increases in school connectedness among high schools 
students (Bond, Glover, Godfrey, Butler, & Patton, 2001). This program involved 
implementation of specific strategies tailored to each school, with strategies 
including whole-of-school bullying prevention programs, training in classroom 
management and teaching styles, and the incorporation of developing social and 
emotional competency into curriculum materials. In addition, teacher professional 
development, which focused on classroom strategies such as the use of small group 
work and role play for general curriculum delivery, was encouraged. Although the 
results of this evaluation have not shown an impact on students‘ connectedness, they 
have shown some important effects for a reduction in health risk behaviours, 
including smoking and alcohol use (Bond et al., 2004). Considering the results of the 
current study, the potential may exist to use the positive findings of school 
connectedness interventions in adolescent injury prevention research. 
5.6.2 Qualifications and future research directions 
This study does, however, have several limitations, including a reliance on self-
reported levels of risk taking behaviour, injury, and connectedness. Although self-
reports have been suggested to be biased by participant recall or socially desirable 
responses, a number of studies have supported the reliability and validity of 
adolescent self-report responses to school-based questionnaires involving both injury 
(e.g., Begg et al., 1999) and risk taking behaviours (Brener et al., 2002). The 
reliability coefficients for the currently used measures, including those from the 
ASRDS, AIC, and School as a Caring Community Profile – II, are considered 
acceptable but low, with Cronbach‘s alphas ranging from .65 to .76 (Murphy & 
Davidshofer, 1988). Previous research has also not assessed the validity of the injury 
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or school connectedness scales. These measurement limitations should be taken into 
account when considering the results of the current study. 
This study also only involves cross-sectional data, and therefore the direction 
of causality in the relation between school connectedness and risk taking behaviours 
and injury is unable to be examined. Previous longitudinal research has, however, 
shown that increasing levels of school connectedness over time are related to 
decreased risk taking behaviours including alcohol use and violence (Hawkins et al., 
1999). Therefore, although the current results are insufficient to infer direction of 
causality, previous research has provided some evidence that connectedness acts as a 
protective factor in the development of adolescent risk behaviour.  
The data are also based on Australian adolescent responses, and therefore, 
results may not generalise to other populations. Again, however, previous research 
appears to add some support to the cross-cultural nature of these findings, because 
school connectedness has been shown to be related to risk taking behaviour in 
adolescent populations in the United States (e.g., Dornbusch et al., 2001; Simons-
Morton et al., 1999).   
Finally, this study is also limited in that it focused on only school 
connectedness as a predictor of adolescent risk behaviour and injury. Additionally, 
only gender and ethnic background were controlled for in the analysis. The effect 
sizes observed in the current study were quite small, with full model Nagelkerke R
2 
in the range of .09 to .15. Participation in risk taking behaviour is clearly linked with 
other factors, both intrinsic to the adolescent as well as existing in the adolescent‘s 
wider social environment, including individual attitudes and beliefs as well as peer 
and family relationships. This research was limited in that these factors, as well as 
other potentially relevant demographic factors such as socioeconomic status, were 
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not included and, therefore, were not able to be analysed for the current study. As 
previously stated, effective interventions are those that target risk and protective 
factors across a number of levels, including individual based factors and those in the 
wider social environment, such as connectedness to school.  
Considering these limitations, future research may assess the protective nature 
of school connectedness in terms of reduced injury using longitudinal designs. This 
research would enable an understanding of the causal processes underlying the 
relation between connectedness and adolescent risk and injury. Research could also 
potentially incorporate measures of injury with established validity and those that do 
not rely on adolescent self reports, such as medical records or school-based reports of 
injury. Additionally, research could be progressed through the implementation and 
evaluation of interventions that target school connectedness—either alone or in 
conjunction with other school-based injury prevention strategies—with evaluation 
focusing on impact on adolescent risk behaviour and associated injury. 
5.7 CONCLUSION 
 The school environment has a demonstrated and significant role in shaping 
adolescent behaviour. This study provided additional information about the benefits 
associated with feeling connected to one‘s school. Although the causal direction of 
this relation is unknown due to the cross-sectional nature of the research, significant 
relations were found between higher school connectedness and (a) reduced 
engagement in transport and violence-related risk taking and (b) lower violence and 
transport-related injuries. Thus, this study has implications for the area of adolescent 
risk taking and injury prevention.  
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Chapter 6:  School-based Programs for Increasing Connectedness 
and Reducing Risk Behaviour: A Systematic Review 
6.1 INTRODUCTORY NOTES 
This chapter comprises Paper 4, as taken from: 
Chapman, R.L., Buckley, L., Sheehan, M., & Shochet, I.M. (under review). 
School-based programs for increasing connectedness and reducing risk behavior: A 
systematic review. Educational Psychology Review. 
The study presented in this paper is situated within Stage 2 of the research 
process: the compilation of an evidence based to inform the development of a school 
connectedness intervention. It addresses Aim 3, which is to collate and evaluate, 
through a systematic review process, programs that have targeted school 
connectedness to reduce student risk taking behaviour and injury. 
This study follows on from those reported in the previous papers, which firstly 
established the problem of injury in adolescence, and the nature of school 
connectedness as a protective factor for risk taking behaviour (Stage 1). Stage 1 of 
this research also revealed that school connectedness is associated with adolescent 
injuries and risks that extend beyond the school setting, including risky transport 
behaviours. The link between school connectedness, risk taking behaviour and 
injuries suggests the potential for school-based risk and injury prevention programs 
to target this important factor.  
The aim of the current study is therefore to contribute to the compilation of an 
evidence base to inform the development of a school connectedness intervention, 
through a systematic review of programs that have previously targeted increased 
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connectedness for risk behaviour and injury change. As well as addressing a gap in 
the literature which to date has not systematically collated evidence relating to school 
connectedness programs, this study will highlight priorities and potential strategies 
for the current program development.     
6.1.1 Publication details 
The candidate is the first author on this submitted paper and was responsible 
for all aspects of the manuscript preparation, including: reviewing the literature, 
formulating the research aims, conducting the systematic review including 
establishing the search terms as well as the study inclusion and exclusion criteria, 
interpreting the results and study implications, and structuring and writing the 
manuscript. The second, third and fourth authors are members of the candidate‘s 
supervisory team and their contribution to this paper has been supervisory in nature. 
Each of the co-authors provided permission for this paper to be included in this 
dissertation. 
This paper has been submitted for publication in Educational Psychology 
Review. Following a first and second round of reviewer comments, the decision was 
made that revisions were required prior to acceptance. The required revisions have 
been made and the resubmitted paper is currently under a third round, editorial 
review. 
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6.2 ABSTRACT 
School connectedness has a significant impact on adolescent outcomes, 
including reducing risk taking behaviour. This paper critically examines the literature 
on school-based programs targeting increased connectedness for reductions in risk 
taking and associated injury. Fourteen articles describing seven different school-
based programs were reviewed. Programs drew on a range of theories to increase 
school connectedness, and evaluations conducted for the majority of programs 
demonstrated positive changes in school connectedness, risk behaviour, or a 
combination of the two. Many of the reviewed programs involved widespread school 
system change, however, which is frequently a complex and time consuming task. 
Future research is needed to examine the extent of intervention complexity required 
to result in change. This review also showed a lack of consistency in definitions and 
measurement of connectedness as well as few mediation analyses testing 
assumptions of impact on risk taking behaviour through increases in school 
connectedness. Additionally, this review revealed very limited evaluation of the 
elements of multi-component programs that are most effective in increasing school 
connectedness and reducing adolescent risk taking. 
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6.3 INTRODUCTION 
The school social context is critical in shaping adolescent behaviour. School 
connectedness, in particular, has been repeatedly identified as an important 
protective factor. It has been shown to be positively associated with school retention 
and emotional health and wellbeing, and negatively associated with adolescents‘ 
involvement in risk taking behaviours (e.g., Bond et al., 2007; Dornbusch et al., 
2001; Shochet et al., 2007).  
Students‘ connectedness to school decreases throughout adolescence (Monahan 
et al., 2010). Importantly, however, school connectedness is considered to be a 
modifiable construct, as it has been found to vary in accordance with a number of 
school-based factors that may be targeted in intervention programs. For example, it 
has been suggested that programs that act to modify the school environment may 
influence students‘ connectedness (Eggert & Kumpfer, 1997).  
A number of review articles have examined and synthesised various aspects of 
the diverse body of research on school connectedness, including definitions, 
measurement, and associated adolescent outcomes (e.g., Fredericks et al., 2004; 
Jimerson et al., 2003; Libbey, 2004; Maddox & Prinz, 2003; O'Farrell & Morrison, 
2003). Within the literature, the terminology used to describe this construct varies 
widely across disciplines and includes, for example, connectedness, bonding, and 
attachment (Libbey, 2004). Definitions do, however, share common elements 
relating to the school social context and relationships, and as a whole may refer to 
‗the extent to which students feel personally accepted, respected, included and 
supported by others in the school social environment‘ (Goodenow, 1993, p. 80). 
Additionally, research across disciplines has revealed links between the construct, 
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regardless of terminology, and important student outcomes (e.g. Resnick et al., 1993; 
Shochet et al., 2007; Wentzel, 1998).  
Despite acknowledged inconsistencies in definition and measurement, a 
number of school-based programs have been developed that target change in school 
connectedness, in an attempt to improve student wellbeing outcomes. Critical 
reviews have identified and summarised many important issues relating to the 
construct, including definitional and measurement issues; however research has not 
yet attempted to draw together information from school-based programs. It is 
therefore timely and important to move beyond simply understanding the construct to 
identifying possibilities for potential enhancement of school connectedness for 
behaviour change and associated program evaluations.  
The aim of this paper is to conduct a systematic review of programs that have 
targeted increasing school connectedness as a means of reducing adolescent risk 
taking behaviour and associated injury. Although school connectedness impacts on 
multiple adolescent outcomes, including wellbeing and academic achievement, to 
provide a manageable scope for this review the focus is on risk taking behaviour and 
associated injuries. The varying terminology renders research synthesis somewhat 
problematic; however while referring to ‗connectedness‘ throughout, this review 
incorporates research that makes use of other related terms. 
6.3.1 School connectedness, risk taking and injury 
Research has identified associations between school connectedness and a 
number of adolescent outcomes, including positive links with academic motivation 
and achievement (e.g., Goodenow, 1993; Wentzel, 1998; Wentzel et al., 2010), 
emotional and physical health (e.g., McLellan et al., 1999; Shochet et al., 2007), and 
negative associations with risk taking behaviour (e.g., Resnick et al., 1993). 
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Importantly, longitudinal research has shown that students‘ connectedness to school 
is related to reduced risk taking later in adolescence. For example, research using 
data from the National Longitudinal Study of Adolescent Health showed that higher 
levels of school connectedness were strongly related to students‘ delayed initiation of 
cigarette smoking, alcohol and marijuana use, delinquency, and violent behaviour 
one year later (Dornbusch et al., 2001).   
A large body of research has identified negative associations between school 
connectedness and a variety of adolescent risk behaviours, including alcohol and 
substance use, and delinquent and violent behaviours such as carrying weapons, 
damaging property, and gang membership (e.g., Battistich & Hom, 1997; McLellan 
et al., 1999; Resnick et al., 1993; Voisin et al., 2005). Research has also shown that 
students‘ connectedness to school is negatively associated with transport-related risk 
behaviours, such as riding with dangerous and drink drivers and underage driving, as 
well as associated transport injuries (Chapman, Buckley, Sheehan et al., 2011). 
Chapman and colleagues‘ (2011) research importantly identified school 
connectedness as a protective factor for risk taking behaviours and related injuries 
extending beyond the school setting. While other factors are also notably important 
in determining risk taking behaviour, such as for example peer and family influences, 
this research indicated that school factors, which may be more readily influenced 
through school-based prevention programs, do play a part in shaping adolescents‘ 
behaviour both within and external to the school environment. 
Studies revealing links between school connectedness, risk taking, and injury 
are important, in that child and adolescent injury is a significant and growing global 
health problem (Peden et al., 2008). Injury rates increase dramatically in adolescence 
(Australian Institute of Health and Welfare, 2008b), indicating a need for preventive 
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school-based interventions. Increasingly, prevention programs aim to reduce the risks 
and strengthen the protective factors associated with risk taking behaviour, one of 
which is students‘ connectedness to school. 
6.3.2 Theoretical foundations 
The literature relating to school connectedness arose from a number of 
disciplines, and initially focused on examining links with important adolescent 
outcomes. As the relationship between students‘ connectedness and risk taking 
behaviour became established, researchers began to clarify these links through 
determining possible theoretical underpinnings. A number of theories describing the 
mechanisms behind school connectedness and its impact on behaviour have been 
used to inform the development of school-based risk taking prevention programs. 
While this section does not incorporate all of these, several of the most widely cited, 
and those that provide the foundation for the programs included in this review, are 
discussed here.  
6.3.2.1 Attachment theory 
Attachment theory states that through early parent-child these interactions, a 
foundation for bonding is developed, which then may extend to other relationships 
including friends, teachers and other adults. Research has shown that bonding to 
adults other than parents has positive effects in terms of childhood resilience (Werner 
& Smith, 1992). School bonding and bonding with teachers and other adults within 
the school environment is an important extension of Attachment theory that has been 
used to explain the link between connections within the school and problem 
behaviour.     
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6.3.2.2 Social Control theory 
Social Control theory, as proposed by Hirschi (1969), was developed to explain 
the causes of delinquent behaviour in young people. Hirschi stated that bonds to 
people or institutions promote conformity and act as inhibitors to delinquent and 
risky behaviour. Conversely, low levels of bonding ‗free‘ adolescents to participate 
in risk behaviour. Hirschi conceptualised bonding as being comprised of four 
primary dimensions, existing for parent, peer and school bonds. According to this 
theory, risky and delinquent behaviour is a result of weak social bonds, including low 
attachment, commitment, involvement, and belief (i.e. students‘ commitment to the 
values, norms and rules of their school).  
6.3.2.3 Social Development Model 
Social Control theory has been re-conceptualised and extended since Hirschi‘s 
original conceptualisation, and has been integrated with other theories. These include 
Self Control theory (M. Gottfredson & Hirschi, 1990), which states that poor school 
bonding does not cause risk behaviour, but is rather an outcome of low self control; 
and the Social Development Model (Catalano & Hawkins, 1996), which extends 
Social Control theory by including factors that are necessary to establish social 
bonds, such as opportunities and skills for, and reinforcement of, involvement. The 
Social Development Model, which also incorporates aspects of Social Learning 
(Bandura, 1997), and Differential Association (Matsueda, 1982, 1988) theories,  
suggests that bonds with pro-social others, including peers and school, is associated 
with decreased risk taking, and highlights the importance of attachment and 
commitment to the group. According to this model, when social groups such as in the 
school environment produce bonds with corresponding degrees of attachment and 
commitment, and promote standards for positive behaviour, adolescents behave in 
ways that are consistent with these standards and values (Hawkins et al., 1999). Like 
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Social Control theory, the Social Development Model focuses on the importance of 
attachment, commitment, involvement and belief. Unlike Social Control theory, 
however, involvement is seen as part of the socialisation process that results in 
bonding, while beliefs in the values and norms of the social unit are seen as a 
consequence of these bonds and a mediator between bonding and behavioural 
outcomes (Catalano et al., 2004). The Social Development Model also draws upon 
the principles of Social Learning theory in its inclusion of skills for and 
reinforcement of involvement within the school social environment. 
6.3.3 School factors and connectedness 
Reflecting some of these theoretical mechanisms, a number of studies have 
identified school-based factors that are associated with increased school 
connectedness, and which may be targeted in intervention programs. Several relate to 
structural features of the school and its policies. For example, McNeely and 
colleagues (2002) found that students‘ connectedness was higher when schools 
enforced tolerant disciplinary policies and when school populations were small. 
Importantly, school connectedness is also increased when adolescents feel that they 
have some influence over institutional policies (Whitlock, 2006).  
The majority of studies however identify important factors relating to teacher 
practices and the classroom environment. For example McNeely, Nonnemaker and 
Blum (2002), using data from the National Longitudinal Study of Adolescent Health, 
found that students reported higher connectedness when their teacher managed the 
class in a controlled and positive way. In difficult class management climates, school 
connectedness was also increased among students whose teachers were empathetic, 
consistent, and who encouraged them to make their own decisions (McNeely et al., 
2002). Further, research has indicated that strategies most likely to enhance school 
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connectedness include high expectations from teachers and parents for school 
performance and completion, consistent enforcement by school staff of collectively 
agreed upon disciplinary policies, effective classroom management, and having 
supportive and positive student-adult relationships within the school (Bergin & 
Bergin, 2009; Pianta, 1999; Voisin et al., 2005; Wentzel, 1998). A study by 
Goodenow (1993) also showed that perception of teacher support was the most 
significant predictor of 6th to 8th Grade students‘ connectedness. 
6.3.4 Research aim 
Previous research has shown that school connectedness is an important 
protective factor in adolescent development, and is associated with reduced risk 
taking behaviour and related injury. School connectedness has also been shown to be 
potentially modifiable, particularly through changing school-related factors identified 
as important in developing connectedness. Prevention researchers have recognised 
the importance of school connectedness in healthy adolescent development, and in 
recent years, programs that aim to increase students‘ connectedness to school have 
been developed and evaluated. The aim of the current research was to conduct a 
systematic review of those programs that have targeted changes in school 
connectedness to reduce adolescent risk taking behaviour and associated injury. In 
doing so, this paper will examine the contributions that these programs have made to 
research in school connectedness and adolescent risk behaviour, and will identify and 
synthesise findings relating to effective means for reducing risk behaviour and 
associated injury. 
6.4 METHOD 
A systematic literature review was conducted using online databases, for 
articles available as at August, 2011. Key phrases were prepared and searched in 
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combination, as shown in Table 6.1, within scholarly databases including PubMed, 
PsycInfo, ERIC (Education Resources and Information Clearinghouse), Science 
Direct, and Proquest Education and Psychology. 
Table 6.1 
Key Search Phrases 
Key phrases 
School connectedness OR School attachment OR School bonding OR School 
engagement OR School affiliation OR School membership OR School community 
AND 
Intervention OR Program* OR Prevention 
AND 
Violence OR Delinquency OR Alcohol OR Risk taking OR Injury 
6.4.1 Construct definitions 
As previously noted, the terminology used to describe the construct of school 
connectedness varies widely depending upon the discipline within which it is 
discussed, and the theory from which it is examined. According to Jimerson et al. 
(2003), however, there are several shared dimensions underlying these constructs, 
including, affective (e.g. students‘ feelings about school, teachers and their peers), 
behavioural (e.g. observable actions and performance including participation in 
school activities) and cognitive dimensions (e.g. students‘ perceptions and beliefs 
including their motivations and expectations relating to school). This review draws 
upon Jimerson et al.‘s (2003) multi-dimensional definition. As such, the search 
phrases incorporated the varied but related terms as discussed by these authors, 
including connectedness, attachment, bonding, engagement, affiliation, membership 
and school community. These search terms are shown in Table 6.1.  
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 Risk taking behaviour can be defined as any action that involves choice, 
uncertain outcomes and the potential for negative consequences (Furby & Beyth-
Marom, 1992; Igra & Irwin, 1996; Irwin, 1990). This review is particularly 
concerned with those risk behaviours that have the potential to cause injury among 
adolescents, as well as those that take place in social environments, such as among 
peer groups. Only those risk taking behaviours that have the potential to cause injury 
and that commonly take place in social settings have been included within this 
review (leading to the exclusion of, for example, sexual risk taking). Alcohol was 
included as it often takes place in a social setting and can be related to injury. Drugs 
was not included as a separate search term as programs targeting only drug use other 
than alcohol are not commonly universal prevention programs, but instead target 
high risk students.    
6.4.2 Inclusion and exclusion criteria 
Articles were selected for inclusion in this review based on seven criteria. Each 
article was required to describe an intervention or program that: was a universal 
prevention program (as opposed to selective or indicated prevention programs, which 
focus only on high-risk students), was implemented within schools with participants 
aged between 5 to 18 years, aimed to increase school connectedness and reduce risk 
taking behaviour and/or injury, had been evaluated using a pre- and post-test design 
with control group, and evaluated changes in school connectedness and risk taking or 
injury. Additionally, as school connectedness can be broadly defined and 
operationalised, articles were only included that described an intervention or program 
that incorporated aspects of school change such as teacher training in classroom 
management or connectedness enhancement. This criterion enabled the exclusion of 
articles which may have focused solely on individual relationship building within the 
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school (e.g. mentoring programs). Finally, articles were only included if they were 
published within the past 15 years (i.e. since August, 1996). This period was chosen 
to reflect the recent rapid growth in the use of the terms school connectedness and 
school belonging. The databases searched showed an approximate three-fold increase 
in use of the terms between 1992-1996 and 1997-2002.  
 Articles were excluded if they reported only on changes in attitudes (e.g. 
attitudes toward risk taking behaviours, as opposed to actual participation in risk 
behaviours) and if they, as discussed within definitions of constructs, aimed to 
change risk behaviours not occurring within a social environment, such as a peer 
group (e.g. sexual risk taking). Programs did not need to be targeting change in both 
risk taking behaviour and injury to be included, and studies aiming to change either 
risk behaviour or injury were accepted for inclusion.    
6.4.3 Search procedure 
The key phrases identified in Table 6.1 were searched in combination within 
the six databases. Additionally, cited references in identified articles were examined 
for inclusion. At the conclusion of the search process, 321 peer-reviewed articles, 
book chapters and books were identified and catalogued. Doctoral theses were also 
examined; however all of the programs described were reported in journal articles or 
book chapters. The title and abstract of each of these references was examined for 
relevance to the search criteria, and the full text of 26 of these articles was obtained 
for a more thorough review. Fourteen articles describing seven different school-
based programs met all relevant inclusion criteria and are described in the current 
review. 
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6.5 RESULTS AND DISCUSSION 
Results of the systematic review are summarised in Table 6.2. A small number 
of papers from the original 321 were found to report on programs and associated 
evaluations, leading to the large reduction of papers to fourteen reviewed. Due to 
heterogeneity in intervention and research design across the few programs that have 
been reported in the literature, studies are not pooled but are instead presented in a 
tabular summary as well as in the narrative. Each of these programs is summarised in 
the table according to key program components and intervention methods, as well as 
the study evaluation details, including key outcomes and significant findings. The 
sample size and follow-up time frame, as well as effect sizes and/or other available 
statistical results are presented where available in the original document. Several 
programs were described across multiple studies, and in these cases, details of 
intervention strategies are collated from across the relevant articles, but evaluation 
results are summarised from each study. The narrative sections of this review 
describe these programs in greater detail, including a focus on the theoretical 
development of the intervention components, the contribution that these studies make 
to our understanding of school connectedness as a means of changing adolescent 
health risk behaviour, and an examination of potential directions for future research.   
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Table 6.2 
Included Studies 
Program name Key program components and intervention methods References Evaluation participants and timeframe Key outcomes 
Child 
Development 
Project (CDP) 
 
Whole of elementary school intervention comprising (a) 
intensive classroom program, (b) school-wide component, 
and (c) family involvement component. 
Activities and curricula included: cooperative learning 
(students work in pairs or small groups); literature-based 
reading and language arts curriculum; school-wide activities 
(e.g. science fair; family nights); family involvement 
activities (take-home classroom learning). 
 
 
 
 
1. Battistich, 
Schaps, Watson, 
Solomon, & 
Lewis (2000)  
1.  Students from 24 elementary schools (12 
intervention and 12 matched comparison) 
assessed each year for four years. 
1. Students at ―high implementation‖ schools: 
increased sense of school community (ES = 
.47) c.f. decrease among control school students 
(ES = -.09); decreased alcohol use (M = -.05), 
marijuana use (M = -.02) and delinquent 
behaviours including, e.g. gang fights (M = 
.03), c.f. increase among control school 
students (ES = .15, .22, .15, respectively). 
2. Battistich, et al.   
(2004) 
2. 700 students in 3 ―high implementation‖ 
and 3 ―low implementation‖ elementary 
schools and 546 students in matched 
comparison schools, followed up in middle 
school. 
2. ―High implementation‖ students: higher 
scores than controls on 10 of 11 school attitudes 
(e.g. school as community, F = 6.43, p < .02, 
respect for teachers, F = 7.93, p < .005), more 
positively engaged peers, F = 8.03, p < .005, 
lower delinquency, F = 4.67, p < .04. No 
difference in alcohol or other drug use. 
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Program name Key program components and intervention methods References Evaluation participants and timeframe Key outcomes 
Going Places  Middle school program comprising:  
(a) Social skills curriculum delivered by trained language arts 
teachers. Designed to influence attitudes and expectations 
about substance use and antisocial behaviour, improve self-
efficacy and social skills; 18 lessons in 6th, 12 lessons in 7th, 6 
lessons in 8th Grade. 
(b) Parent education, e.g. video for 6th Grade parents on 
authoritative parenting; newsletters.  
(c) School environment enhancement, e.g. social marketing 
strategies; posters in cafeteria.  
Simons-Morton, 
Haynie, Saylor, 
Davis Crump, & 
Chen (2005) 
1,484 students from 7 middle schools (3 
intervention; 4 control schools) surveyed at 
beginning and end of Grade 6, end of Grades 
7 and 8, and beginning Grade 9. 
No significant effects found for engagement. 
No effects for alcohol use and antisocial 
behaviour.  
Gatehouse 
Project  
Whole of high school program comprising: establishment of 
school-based adolescent health team, identification of school-
specific risk and protective factors, identification of effective 
strategies. Strategies included, e.g. negotiation of classroom 
rules, small group work, interactive teaching, use of 
curriculum (e.g. incorporation of social emotional 
competence elements), teacher training on positive climate. 
 
Bond et al. (2004) 2,678 students from 12 intervention and 14 
control high schools participated in first wave 
in Grade 8, followed up again in Grade 8 and 
then annually for two years. 
Differences found between intervention and 
control school students on ―any drinking‖ (OR 
[Wave 4] = .83) and ―friends‘ alcohol use‖ (OR 
[Wave 4] = .63) across three follow-up waves. 
No significant effects on social or school 
relationships. 
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Program name Key program components and intervention methods References Evaluation participants and timeframe Key outcomes 
Positive Action 
Program  
 
Elementary school program comprising:  
(a) Detailed K-6 classroom curriculum, consisting of over 
140 15-20 minute lessons per Grade. Taught by teachers and 
consisting of units on, e.g., self-concept, positive actions for 
body and mind. Included stories, role-plays, games, and 
posters. Teachers received professional development on 
classroom management and positive reinforcement.   
(b) School-wide climate program; inclusive, varied and 
comprehensive activities for whole of school. 
(c) Family and community involvement program. 
1. Flay, Aldred & 
Ordway (2001) 
1. 13 elementary schools in Nevada and 8 
schools in Hawaii for 2-3 years of program, 
and 2 matched control schools for each 
district. 
 
 
1. School reported data in Nevada showed 
significant effects for program schools on 
violence when compared to matched controls. 
PA program reduced incidents of violence by 
85% on average. In Hawaii, disciplinary 
referrals were reduced by 77% on average 
among program schools. 
2. Li et al. (2011) 2. 510 Grade 5 students from 14 elementary 
schools (7 intervention and 7 matched control 
schools) completed follow-up; 290 matched 
to baseline (Grade 3). 
 
 
2. Program effects included 31% reduction in 
substance use and 26% reduction in violence 
among program school students. Program 
students endorsed significantly fewer items for 
substance use (incidence rate ratio [IRR] = 
0.69), and for serious violence (IRR = 0.63).  
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Program name  Key program components and intervention methods References Evaluation participants and timeframe Key outcomes 
Raising Healthy 
Children (RHC) 
 
Elementary school program comprised of:  
(a) School intervention strategies, e.g. teacher and staff 
development on proactive classroom management, interactive 
teaching and cooperative learning. 
(b) Student intervention strategies, e.g. after school tutoring 
and study clubs, development of interpersonal problem 
solving skills. 
(c) Family intervention strategies, e.g. multiple session 
parenting workshops on behaviour management and 
academic support skills. 
1. Catalano et al. 
(2003) 
1. 938 students in Grades 1 or 2 from 10 
elementary schools (497 in program schools 
and 441 in control schools) followed up after 
18 months. 
 
1. Teacher reported data – program school 
students had greater commitment to school than 
control school students (t = 1.97, p = .048); 
control students had higher levels of antisocial 
behaviour (t = -2.29, p = .022). 
2. Catalano et al. 
(2004) 
 
2. 938 students in Grades 1 or 2 from 10 
elementary schools (five intervention and five 
control schools) followed up yearly. 
 
2. Teacher reports of student behaviour – 
intervention school students had increased 
commitment to school and reductions in 
problem behaviour at end of 2nd and 3rd years of 
data collection, compared to control school 
students. 
  3. Brown, 
Catalano, 
Fleming, 
Haggerty, & 
Abbott (2005)  
 
3. 959 students in Grades 1 or 2 from 10 
schools followed up in Grades 6 – 10. 
3. Students in intervention schools showed 
greater decreases in frequency of alcohol 
(standardised ES = .91) and marijuana use 
(standardised ES = 1.44) than control students 
during middle to high school periods. No 
effects on use versus nonuse. 
 
 Chapter 6: School-based Programs for Increasing Connectedness and Reducing Risk Behaviour: A Systematic Review 165 
Program name  Key program components and intervention methods References Evaluation participants and timeframe Key outcomes 
Seattle Social 
Development 
Project (SSDP) 
  
Elementary school program (Grades 1-6) comprising three 
components:  
(a) Teacher training in classroom management and 
instruction, including proactive management, interactive 
teaching and cooperative learning.  
(b) Child social and emotional skills development, including 
strategies to increase interpersonal problem solving skills and 
refusal skills.  
(c) Parent training on behaviour management, academic 
support skills and skills to reduce risks for drug use. 
 
 
 
 
1. Hawkins et al. 
(1992) 
1. 919 students from 18 elementary schools – 
assignment of schools or classrooms to 
intervention (received program from Grade 1) 
or control. Data collected when entering 
Grade 5. 
1. Intervention students were significantly more 
attached (F = 15.27, p < .025) and committed to 
school (F = 5.73, p < .025) than control 
students, and had significantly lower rates of 
alcohol (χ2 = 3.13, p < .05) and delinquency 
initiation (χ2 = 2.64, p < .05). 
2. Hawkins et al. 
(1999) 
 
2. 598 students from 18 schools (full 
intervention, late intervention and no 
intervention control groups) followed up from 
Grade 6 to age 18 years. 
 
2. Less violent behaviours (-11.4% difference, 
p = .04), heavy drinking (data not provided), 
greater attachment (M difference = 0.20, p = 
.006) and commitment to school (M difference 
= 0.15, p = .03) at age 18 among full 
intervention group compared with control. No 
effects for drug use or risk taking for late 
intervention group. 
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Program name  Key program components and intervention methods References Evaluation participants and timeframe Key outcomes 
Seattle Social 
Development 
Project (SSDP) 
(Continued)  
 
 
 
 
 
3. Hawkins et al. 
(2001) 
 
3. 598 students from 18 schools (full 
intervention, late intervention and no 
intervention control groups) followed up at 
ages 13-16 and 18 years. 
 
3. Curvilinear change in school bonding among 
full intervention group, decreasing to age 16 
and then increasing to age 18. Increased 
bonding was related to less crime, including 
lifetime violence (r = -0.19, p < .001) and 
substance use at 18, including alcohol use (r = -
0.27, p < .001). School bonding in control and 
late intervention groups declined from age 13 to 
18.  
4. Catalano et al. 
(2004) 
4. 808 elementary school children – 156 in 
full intervention (received from 1st - 6th 
Grade), 267 in late intervention (received 
from 5th – 6th Grade), 141 in parent training 
only, 220 in control group – followed up 
yearly until age 16, then when 18, 21, 24 and 
27 years (retention rates > 90%). 
 
 
4. By Grades 10-12 school bonding was 
significantly higher among full intervention 
than control students. In Grade 12, full 
intervention school students also reported less 
alcohol use and violence. No results for 
bonding or behaviour reported for 21 – 27 
years. 
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Program name  Key program components and intervention methods References Evaluation participants and timeframe Key outcomes 
Seattle Social 
Development 
Project (SSDP) 
(Continued) 
 5. Hawkins, 
Kosterman, 
Catalano, Hill, & 
Abbott (2005) 
5. 605 participants from 18 schools (full 
intervention, late intervention and no 
intervention control) interviewed at age 21. 
5. Higher functioning in school and work, e.g. 
greater constructive engagement (M difference 
= 0.37, p = .01) and improved emotional and 
mental health at 21, e.g. emotional regulation 
(M difference = -0.15, p = .005). No effects 
found for alcohol, marijuana use or crime. 
Information + 
Psychosocial 
Competence = 
Protection 
(IPSY) 
Grade 5 life skills program consisting of 15 lessons of 90 or 
45 minutes, with seven lesson booster sessions for Grades 6 
and 7. Taught by trained school teachers, using interactive 
teaching methods. Combined promotion of life skills, such as 
communication, problem solving and coping, with training of 
skills related to substance use. Also incorporated lessons 
focusing on school (e.g. experiences of and attitudes toward 
school) and interactive teaching methods. 
Wenzel, Weichold 
& Silbereisen 
(2009) 
952 students from 23 intervention and 21 
control schools surveyed at 4 time points 
from Grades 5 – 7.  
Positive program effects on school bonding (F 
= 25.64, p < .001) and alcohol use, including 
e.g., 30 day frequencies of beer consumption (F 
= 12.14, p < .01). Effects on school bonding 
partially mediated effects of program on 
alcohol use; variance explained by mediation 
ranged from 9% to 15% for each alcohol use 
variable. 
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6.5.1 General program features 
6.5.1.1 Rationale and conceptualisation 
The majority of programs were developed, implemented and evaluated in the 
United States, apart from the Gatehouse Project (Bond et al., 2004), which was 
developed in Australia, and the German Information + Psychosocial Competence = 
Protection (IPSY) program (Wenzel et al., 2009). The rationale for development of 
each of the programs was described similarly, and primarily involved moving from a 
focus on individual-level risk and protective factors to contextual means of 
prevention through ongoing school and class-related strategies. All studies 
highlighted the importance of positive relationships within and connectedness, 
bonding, or attachment to school in predicting behavioural outcomes. All of the 
included intervention programs therefore aimed to increase students‘ connectedness 
to school; however, this was broadly described across studies, and included for 
example, the creation of caring communities within schools (Child Development 
Project; Battistich et al., 2000; Battistich et al., 2004; Battistich, Solomon, Watson, & 
Schaps, 1997), the aim of increasing students‘ bonding to school (e.g. Seattle Social 
Development Project; Catalano et al., 2004; Hawkins et al., 1999; Hawkins et al., 
1992; Hawkins et al., 2001; Hawkins et al., 2005), as well as the increase of students‘ 
school engagement (e.g. Going Places; Simons-Morton et al., 2005). The 
operationalisation and corresponding measurement of these constructs also differed 
across studies; however commonly incorporated elements of attachment (e.g. 
relationships at school) and commitment to school. 
6.5.1.2 Target behaviours  
Each of the interventions also aimed to decrease students‘ risk taking 
behaviour, be it alcohol or drug use (mentioned specifically among the aims for five 
programs) violence (mentioned specifically for one program), or general delinquency 
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and problem behaviour (mentioned among the aims for four programs). Although 
beyond the scope of this study, a number of other program aims were discussed in 
the included studies, including improvements in academic achievement, social and 
ethical development, and increased emotional wellbeing.  
 No programs were found that aimed to reduce adolescent injury related to 
risk behaviours. This may be due to the fact that school connectedness has been 
rarely studied in terms of its impact on adolescent injury. This is despite research 
showing links between school connectedness and risk taking behaviour, and others 
showing links between adolescent risk taking and injury outcomes.    
6.5.1.3 Intervention strategies 
The majority of the interventions focused on widespread, whole-of-school 
system change, with many putting in place a framework for identifying needs and 
instituting change rather than prescribing specific program elements. As such, 
intervention components as described in the included studies operated across a 
number of levels, including the classroom or curriculum level (all seven programs), 
the school level, including for example, school climate change or management and 
disciplinary strategies (six programs), and within the broader social environment, 
incorporating parent and family involvement components (five programs). One 
exception was the IPSY program, which was primarily a curriculum-based program 
incorporating a one-day facilitator training program for teachers (Wenzel et al., 
2009). Although this program did not incorporate many of the whole-of-school 
environment change strategies as described in the other programs, it did focus on the 
development of relationships between students and their teachers during their 
participation in the curriculum elements (Wenzel et al., 2009). 
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Several programs also incorporated curriculum-based components as part of a 
whole-of-school strategy. For example, the Going Places program included 18 class 
lessons in 6
th
 Grade, 12 lessons in 7
th
 Grade, and 6 lessons in 8
th
 Grade, focusing on 
problem solving, self-control, school involvement and communication (Simons-
Morton et al., 2005). While this suggests something of program duration and 
intensity, other aspects of these programs, including school environment 
components, were designed to be ongoing and pervasive across the school context. 
For example, the curriculum component of Going Places was implemented in 
conjunction with parent education and ongoing social environment enhancement 
elements (Simons-Morton et al., 2005).  
6.5.1.4 Target age group  
Programs differed in their target school level or age group. The majority of 
programs were for elementary schools and students, including the Child 
Development Project (CDP; Battistich et al., 2000; Battistich et al., 2004), the Seattle 
Social Development Project (SSDP; Catalano et al., 2004; Hawkins et al., 1999; 
Hawkins et al., 1992; Hawkins et al., 2001; Hawkins et al., 2005), and the Positive 
Action Program (Flay et al., 2001; K. Li et al., 2011). The rationale for early 
intervention within these programs commonly focused on the promotion of strong 
bonds that would reduce later initiation of problem behaviour (e.g., Hawkins et al., 
1992). Raising Healthy Children (RHC; Brown et al., 2005; Catalano et al., 2004; 
Catalano et al., 2003), which was developed as an enhancement of the SSDP, was 
primarily an elementary school program, but also incorporated components 
extending to middle and high school levels. The Gatehouse Project (Bond et al., 
2004), meanwhile, was developed specifically for high schools and students, while 
the Going Places program was designed for middle schools (Simons-Morton et al., 
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2005). Programs targeting older adolescents as opposed to elementary school 
students focused on changes in attachment to school, family and peers during 
adolescence and the importance of connectedness during this developmental period 
when risk behaviour is beginning to increase (e.g., Patton et al., 2003). 
6.5.2 Theoretical development 
Effective behaviour change and school-based intervention programs are those 
that are developed from an appropriate and comprehensive theory, as this provides a 
clear understanding of targets for change and the environmental context in which this 
can occur (Rimer & Glanz, 2005; Wentzel & Wigfield, 2007). An appropriate theory 
also provides structure and consistency for implementation. The programs identified 
in the current review were each, importantly, described as having been developed on 
the basis of recognised theories, with each paper including an overview of theoretical 
concepts as they related to program design. Programs built on elements from a 
variety of theories including Social Control theory, Attachment theory, and Social 
Learning theory, with several integrating elements of different theories in their 
design process. Additionally, papers overlapped in terms of their use of various 
theories; for example the principles of Social Control theory (Hirschi, 1969) were 
utilised in the CDP as well as the SSDP and Raising Healthy Children, while the 
latter two programs also made use of Social Learning principles, along with Going 
Places and the Positive Action program.  
Common theoretical elements across programs included a focus on positive 
youth development and social skill enhancement, and the internalisation of 
attachment to school and connected relationships with teachers and peers as a means 
of reducing problem behaviour. For example, the Gatehouse Project and the CDP 
were based on theoretical models suggesting that strong and secure emotional 
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connections and caring relationships would provide an important base for positive 
psychological, social and socio-moral development (Battistich et al., 2000; Battistich 
et al., 2004; Patton et al., 2003). Similarly, components of the Information + 
Psychosocial Competence = Protection (IPSY) program focused on enrichment of 
the school context through increased student-teacher communication and contact, 
which was hypothesised to impact on behaviour through bonding (Wenzel et al., 
2009). Program components were designed to map onto these theorised processes; 
for example, cooperative learning was incorporated into the CDP as a means of 
building interpersonal bonds and developing social skills (Battistich et al., 2000).     
Social Learning theory and the importance of social skill development for 
increased connectedness was also utilised in the development of the Going Places 
program (Simons-Morton et al., 2005) and the Positive Action program (Flay et al., 
2001; K. Li et al., 2011). Going Places drew upon the importance of efficacy and 
outcome expectations, which are influenced by perceptions of behaviour, normative 
expectations, actual experience and also relevant skills (Bandura, 1986). As such, 
this program focused on the importance of social skills development through 
curriculum activities designed for this purpose, as interventions that increase social 
skills are seen to also enhance commitment and engagement, thereby reducing 
participation in problem behaviours (Simons-Morton et al., 2005). As well as 
incorporating similar principles from Social Learning theory, the Positive Action 
program drew upon the theory of self-concept, whereby actions, more than 
cognitions or emotions, determine self-concept. According to this theory, positive 
behaviour results in feelings of self worth; and when programs teach adolescents 
which behaviours are positive, and teachers reinforce these positive behaviours, 
bonding is enhanced and positive actions are continued (Flay et al., 2001). An 
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example intervention strategy mapping onto this theory included teacher training on 
active modeling of positive actions, and encouragement and reinforcement of 
positive behaviour (Flay et al., 2001). 
Along with positive youth development, resilience and social skill 
enhancement, several programs incorporated elements targeting students‘ 
commitment to and belief in the school rules and norms, an element of Social 
Control theory and the Social Development Model. For example, the CDP, SSDP 
and RHC each theorised that caring and connected relationships in the school would 
meet students‘ needs to belong, which in turn would promote commitment to and 
belief in pro-social norms and values. Internalisation of pro-social school values, 
such as those against violence and substance use, was expected to lead to behaviour 
consistent with these beliefs (Battistich et al., 2000; Battistich et al., 2004; Brown et 
al., 2005; Hawkins et al., 1992). The CDP, for example, incorporated elements 
relating to developmental discipline, whereby a pro-active, teaching approach to 
discipline enabled student caring, responsibility, and internalisation of pro-social 
values (Battistich et al., 2000). 
Establishing a theoretical basis was therefore a common practice for the 
development of intervention strategies across each of these school-based programs. 
Importantly, there were a number of commonalities across theoretical principles 
utilised, with programs emphasising positive youth development and the 
development of social skills, involvement and feelings of belonging and emotional 
connection to reduce problem behaviour. Programs also largely emphasised the 
importance of internalisation of and commitment to pro-social school norms and 
values, which was frequently expressed as an important element in reducing risk 
behaviour. 
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6.5.3 Program effectiveness 
6.5.3.1 School connectedness 
Evaluations conducted for four of the seven programs included in this review 
demonstrated significant increases in students‘ connectedness, although this was 
variably measured. Programs that showed such a positive change included the CDP 
(Battistich et al., 2000; Battistich et al., 2004), the SSDP (Catalano et al., 2004; 
Hawkins et al., 1999; Hawkins et al., 1992; Hawkins et al., 2001), RHC (Catalano et 
al., 2003), and IPSY (Wenzel et al., 2009). Interestingly, while the CDP, SSDP and 
RHC were interventions involving widespread school system and social change, 
IPSY was primarily a curriculum-based social skills program with an incorporated 
element of teacher training in classroom interaction. The fact that the IPSY program 
was also shown to impact on students‘ connectedness is notable, however, further 
research is necessary to determine the extent, type and nature of intervention required 
to increase students‘ connectedness to school.    
6.5.3.2 Risk taking behaviour 
The programs included in this review also demonstrated a number of positive 
effects on students‘ participation in risk taking behaviour. A broad range of risk 
behaviours were assessed, including alcohol and other drug use, violence and 
delinquent behaviours. While some evaluations focused on a narrow range of risk 
behaviours (e.g. IPSY, which focused on alcohol use), many included measures 
across a variety of risky and delinquent student behaviours. Positive changes, for 
example, were reported for students‘ alcohol use (e.g. CDP, Gatehouse Project, 
SSDP, RHC, and IPSY), other drug use (e.g. CDP, SSDP, and RHC), and violent 
behaviour (e.g. CDP, SSDP, and the Positive Action program). Effect sizes were 
reported as ranging from small (e.g. CDP, Effect Size = .18 for change in alcohol 
use; Battistich et al., 2000) to substantial (e.g. RHC, Effect Size = .91 for alcohol use 
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trajectories; Brown et al., 2005). In discussing the small effect sizes found in the 
evaluation of the CDP, Battistich and colleagues (2000) indicated that participants 
were elementary school students, many of whom would not have yet initiated 
problem behaviours. These authors also suggested that effect sizes observed for 
alcohol and marijuana use were comparable to other effective prevention programs 
targeting older adolescents. Larger effect sizes were found, for example, in 
evaluations of the RHC and the IPSY program. Effect sizes for alcohol use outcomes 
measured for the IPSY program ranged from 0.27 to 0.41, and the authors discussed 
these as being high compared to other similar prevention programs (Wenzel et al., 
2009).  
 Despite many of the promising changes showing increases in school 
connectedness and reductions in risk taking behaviour, a number of studies reported 
a mix of significant and nonsignificant results in student risk behaviour change, with 
some reporting no significant changes in a number of their measured risks. For 
example, Simons-Morton et al. (2005), in their evaluation of the Going Places 
program, showed positive treatment effects for smoking behaviour but not for 
alcohol use or antisocial behaviours. Additionally, in a long-term evaluation of the 
RHC program, Brown et al. (2005) reported a positive impact of the program on 
growth trajectories for frequency of alcohol and marijuana use, but not for use versus 
nonuse. 
While the RHC program has been shown to have positive impact on school-
related variables, including school commitment (e.g. Catalano et al., 2003), the 
evaluation of Going Places did not demonstrate any effect on students‘ 
connectedness to school (Simons-Morton et al., 2005). The nonsignificant results 
reported for the Going Places program on alcohol use and antisocial behaviours may 
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therefore reflect a lack of program effectiveness in altering this critical school-based 
factor. The inconsistency of findings between alcohol use and frequency of use 
reported in the RHC evaluation, meanwhile, does not reflect a lack of effectiveness 
in changing important school factors, but was rather described in theoretical terms by 
Brown and colleagues (2005). The authors suggested that while frequent use may 
threaten social relationships in the school and family, experimentation, which may 
carry a low risk of detection or be more socially acceptable, might not carry such a 
risk to school and family bonds 
6.5.3.3 Long-term effectiveness 
Several studies demonstrated longer-term program effects through longitudinal 
designs, some of which extended into late high school. For example, evaluation of 
the elementary school-targeted SSDP showed that the programs‘ impact on school 
connectedness was sustained throughout high school. Reports of connectedness 
among full intervention group students decreased to age 16 and then increased again 
to age 18, while school connectedness among both late intervention and no 
intervention control group students declined from ages 13 to 18 (Hawkins et al., 
2001). This same study also showed that increased school connectedness was related 
to less school misbehaviour and risk taking behaviours at 18 years of age.  
For some programs, however, longitudinal evaluations showed mixed results. 
In their initial evaluation of the CDP, Battistich and colleagues (2000) reported a 
positive impact on reducing alcohol and marijuana use, as well as some delinquency 
measures. A later evaluation however, which assessed students followed up in 
middle school, revealed that there was no impact of the program on use of alcohol 
and other drugs (Battistich et al., 2004). The authors did however indicate that the 
follow-up sample was of lower risk than those not followed up, meaning that longer 
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term effects may not have been able to be reliably observed. Additionally, other 
measures included within evaluation of the CDP showed that while changes in 
alcohol and drug use were not sustained, students participating in the program in 
elementary school were engaged in fewer delinquent acts when assessed later in 
middle school (Battistich et al., 2004). 
While several included longitudinal methods for follow-up, each of the 
programs differed in their target school level or age group. The majority of programs 
were for elementary schools and students, and while several programs demonstrated 
an effect on connectedness that persisted into middle or high school; others showed 
no change, or did not include connectedness as an outcome measure in evaluation. 
Injury rates increase dramatically from early to mid-adolescence, at a time when 
adolescents‘ risk taking is increasing (Australian Institute of Health and Welfare, 
2008b), and when connectedness to school is decreasing (Monahan et al., 2010; 
Whitlock, 2004). There is likely a need for greater support during this period of rapid 
change, making connectedness interventions targeting this group particularly 
important.   
6.5.3.4 Theoretical pathway 
Many of the positive changes reported in students‘ risk taking behaviours were 
discussed as being attributed to increases in school connectedness or bonding as 
brought about by comprehensive and systematic approaches to schooling targeted 
through intervention processes (e.g., Battistich et al., 2000). Based on the common 
theoretical approaches, increasing feelings of belongingness in school was discussed 
as resulting in increased commitment to the school‘s pro-social norms and values, 
including reduced involvement in risk behaviours (e.g., Battistich et al., 2000).   
 Chapter 6: School-based Programs for Increasing Connectedness and Reducing Risk Behaviour: A Systematic 
Review 
178  
Despite the theoretical bases of these programs, which overall proposed that an 
increase in school connectedness resulting from the intervention methods would lead 
to reduced involvement in risk taking behaviours, the majority of the reviewed 
studies did not include mediation analyses to test this assumption. Primarily, analyses 
focused on impact of group allocation (i.e. intervention or control condition) on 
changes in school connectedness and risk taking behaviours. Reports of intervention 
impact on school connectedness and risk behaviour as two separate variables do not 
however enable insight into the pathways of risk prevention as theorised within these 
studies. Greater insight would be provided by mediation analyses, using school 
connectedness, engagement or bonding as relevant to that study as the mediating 
variable between group allocation (i.e. intervention or control condition) and risk 
taking behaviours post-intervention.  
Two of the fourteen included studies did incorporate mediation analyses to 
assess the theoretical pathway of prevention. The first, reported by Wenzel and 
colleagues (2009), tested the mediation effect of school bonding on alcohol use by 
group, and another, reported by Simons-Morton et al. (2005), looked at the mediating 
effects of school engagement as well as other variables such as friends‘ risk 
behaviour and parent expectations. Interestingly, while Wenzel et al. (2009) showed 
that the impact of the IPSY program on students‘ alcohol use was mediated by levels 
of school bonding; Simons-Morton et al. (2005) did not find such effects for the 
mediation of school engagement on the Going Places program. The results of this 
program overall, however, did not show any significant effects on students‘ school 
engagement, however (Simons-Morton et al., 2005).  
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6.5.3.5 Implementation fidelity  
A number of the reviewed studies revealed that comprehensive program 
implementation is important for the demonstration of program effects. For example, 
evaluations of the CDP showed that students in ‗high implementation‘ groups, in 
which teachers‘ implementation scores revealed widespread use of the program 
within schools, showed more positive changes than students in lower implementation 
groups (Battistich et al., 2000; Battistich et al., 2004). This finding supports previous 
research on program effectiveness, regarding fidelity of implementation. As this 
research suggests, high-fidelity program implementation is more likely to result in 
positive participant outcomes, while poor implementation fidelity may lead to wasted 
financial and personnel resource investment, along with a lower likelihood of desired 
participant effects (Fagan, Hanson, Hawkins, & Arthur, 2008). Few studies report on 
fidelity of program implementation; however, the variation in students‘ results 
according to teachers‘ use of the CDP reveals the importance of including a measure 
of program implementation in process evaluation planning. 
6.5.4 Directions for future research 
Examination of the papers included in this review suggests that there are a 
number of avenues for future research. For example, the definition of connectedness 
varied widely across the included studies. This was reflected in the terminology used, 
which included, for example, caring school communities, school bonding and school 
engagement. The descriptions of measures also varied across papers. There were, 
however, some commonalities in subscales, including elements of attachment and 
commitment to school. Perceptions of a supportive school environment and a liking 
for school were also elements that were reported and measured across a number of 
studies (e.g., Battistich et al., 2000; Bond et al., 2004; Hawkins et al., 2001; Wenzel 
et al., 2009). Some papers also reported the use of items relating to opportunities for 
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involvement in decision making in school (e.g., Battistich et al., 2000; Hawkins et 
al., 2001). The variety of measurement scales used means we are unable to directly 
compare the effectiveness of programs on students‘ connectedness across studies. 
Additionally, the lack of change found in school connectedness in some studies may 
have been due to either ineffective intervention programs or measurement issues 
relating to items used to capture the construct.   
Previous review papers reporting on the variability in definitions of 
connectedness and related measurement have commented on overlaps and confusion 
regarding the construct, and the need for consensus in both defining and measuring 
connectedness (Libbey, 2004; O'Farrell & Morrison, 2003). For example, while some 
authors use the same terminology, they may measure the construct differently 
(O'Farrell & Morrison, 2003). This lack of consistency leads to issues with 
interpretation of previous findings and use of these in the development of effective 
programs, and suggests the need for increased collaboration across disciplines in 
order to develop and use consistent terminology and item measures.  
A further limitation of the reviewed research is that, despite the link between 
risk taking and injury in adolescence, and the importance of the problem of injury 
within this age group, no studies were found that evaluated programs in terms of 
their impact on student injury. Considering the established link between alcohol use, 
violence, delinquency and injury, it is likely that reductions in such problem 
behaviours may also be associated with reductions in adolescent injury. Future 
research on the impact of school-based programs on risk taking behaviour may also 
include measures of injury to examine this possibility.  
Some studies were also unable to demonstrate positive program effects on 
students‘ school connectedness; for example, the Gatehouse Project (Bond et al., 
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2004) and Going Places (Simons-Morton et al., 2005). Flay et al. (2001) and Li et al. 
(2011), in their evaluations of the Positive Action program meanwhile, did not 
incorporate any measures of school connectedness, despite the fact that enhanced 
school bonding was theorised to be an important factor in the development of risk 
behaviour. 
Within these studies therefore, we are unable to determine the impact of the 
programs on school connectedness, and in the case of the Gatehouse project, we are 
unable to determine the factors that led to demonstrated change in students‘ alcohol 
use. Additionally, the fact that the majority of studies did not include mediation 
analysis means that in most cases we are unable to draw conclusions as to the 
theorised mediating effects of school connectedness on risk behaviour change 
resulting from the programs. Future program evaluations should incorporate such 
analyses in order to understand the pathway to prevention and the theorised 
relationships between school factors, connectedness and risk taking behaviour. 
In many cases, intervention programs also involved widespread whole-of-
school system change and multiple components, including parent, teacher and 
curriculum-based elements, and analyses of program effects did not tease out the 
impact of different elements on either connectedness or participation in risk 
behaviours. While we are able to state that, in many cases, multi-component 
programs had positive impacts on school connectedness and reduced risk taking 
behaviour, we are unable to draw conclusions regarding which of these components 
were most effective, or whether all components are needed in combination in order 
to affect change. Future research may therefore focus on assessing the differential 
impact of various program components on connectedness and risk behaviour, in 
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order to determine the extent and complexity of intervention required to result in 
positive change. 
While the majority of the studies included in this review involved whole–of-
school system change strategies, one program, IPSY, involved the implementation of 
a curriculum-based life skills program along with teacher training in classroom 
interaction. Evaluation of this program showed a significant impact on school 
connectedness, as well as on student alcohol use (Wenzel et al., 2009). This research 
shows that widespread school change as required by other programs may not be 
necessary in order to impact on connectedness and risk behaviour. Future research 
should also look at the impact of teacher training in connectedness strategies, along 
with curriculum-based programs for students, on students‘ connectedness and risk 
taking, in an attempt to replicate these results and to determine whether these 
promising findings extend to additional risk behaviours.   
This is a particularly important direction for future research, as the 
implementation of multi-component, whole-of-school system interventions is 
complex and often difficult. Such implementation requires a long term commitment 
on behalf of the school and all of its staff, as well as continued dedication to changes 
in curriculum, program implementation and teaching practices among teachers, who 
may already feel pressure from various time constraints in their current work. 
Additionally, to be effective, such programs need active support for widespread 
school change from the school‘s administration, as well as integration of all features 
of the program with the school‘s stated goals (Fagan & Mihalic, 2003). Maintaining 
a climate of increased school connectedness may also be increasingly difficult in the 
context of teacher and administration mobility. Program developers need to find a 
balance between the comprehensiveness required for a program to be effective, as 
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well as the likelihood of school and staff acceptance of that program, its longer term 
sustainability, and its resulting implementation fidelity. There may therefore be 
future scope for the trial of programs incorporating teacher training in connectedness 
strategies that is more easily and readily implemented as part of curriculum-based 
programs. 
6.6 CONCLUSIONS 
This review has shown that interventions targeting the school social context 
can be effective in reducing adolescent risk taking behaviour, however this can be a 
complex process. Fourteen papers describing seven different programs were found 
using a systematic search strategy, which evaluated interventions targeting increases 
in students‘ connectedness and reductions in student risk behaviour. Strategies used 
in these interventions included widespread school system changes as well as teacher 
training to alter the classroom level environment through classroom management and 
interactivity. By taking into account this body of research, it is evident that schools 
are in a position to make changes and adopt strategies that foster school 
connectedness among their students and that this can result in reduced risk taking 
behaviour. There were, however, inconsistent results within and between 
interventions relating to both school connectedness and risk behaviour change. 
Future research needs to ensure consistency across studies in definitions and 
measurement of connectedness, as well as to understand the elements of 
comprehensive school programs that lead to adolescent change. There is also scope 
for research to examine the extent of intervention complexity required to result in 
change. The results of these studies, however, along with those of previous reviews 
showing the importance of connectedness in adolescent development (e.g., Jimerson 
et al., 2003; Maddox & Prinz, 2003; O'Farrell & Morrison, 2003) and in particular, 
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its impact on student risk behaviour, show that this is an important area for continued 
research. 
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Chapter 7:  Teachers’ Perceptions of School Connectedness and 
Risk Taking in Adolescence 
7.1 INTRODUCTORY NOTES 
This chapter comprises Paper 5, as taken from: 
Chapman, R.L., Buckley, L., Sheehan, M., & Shochet, I.M. (under review). 
Teachers‘ perceptions of school connectedness and risk-taking in adolescence. 
International Journal of Qualitative Studies in Education. 
The study presented in this paper is situated within Stage 2 of the research 
process: the compilation of an evidence based to inform the design of a school 
connectedness intervention. It addresses Aim 4, which is to examine teachers‘ 
perceptions of school connectedness and the relationship between students‘ 
connectedness, risk taking and injury.  
This study follows on from those presented in the previous papers, which 
firstly established the problem of injury in adolescence, and the nature of school 
connectedness as a protective factor for risk taking behaviour. In an examination of 
the link between school connectedness and adolescent injury, the study reported in 
Paper 3 also identified the potential for school-based injury prevention programs to 
incorporate strategies targeting students‘ connectedness to school. A further study 
reported in Paper 4 began the process of collating evidence to inform the design of a 
school connectedness intervention, through a systematic review of evaluated 
programs. The current study extends this evidence base through qualitative research, 
involving interviews with 14 teachers and other school staff from two Queensland 
high schools.  
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In examining teachers‘ perceptions of school connectedness and the strategies 
that they use to connect with their students, the aim of this paper is to both determine 
teachers‘ perceptions and priorities regarding a program targeting school 
connectedness, as well as to identify strategies that may be built upon in such a 
program. This study additionally addresses a gap in the literature that, to date, has 
largely comprised of studies with adolescent participants, and incorporated minimal 
research addressing teachers‘ perceptions and experiences of school connectedness.  
7.1.1 Publication details 
The candidate is the first author on this submitted paper and was responsible 
for all aspects of the manuscript preparation, including: reviewing the literature, 
formulating the research aims, interpreting the results and study implications, and 
structuring and writing the manuscript. Additionally, the candidate was actively 
involved in the data collection for this study, including conducting interviews with 
teachers, and was primarily responsible for the qualitative analysis included. The 
second and third authors were also involved in data collection for this study. The 
second, third and fourth authors are members of the candidate‘s supervisory team 
and their contribution to this paper was also supervisory in nature. Each of the co-
authors provided permission for this paper to be included in this dissertation. 
This paper has been submitted for publication in the International Journal of 
Qualitative Studies in Education. Following initial rounds of reviewer comments, the 
decision was made that revisions were required prior to acceptance. The required 
revisions have been made and the resubmitted paper is currently under a third round 
review.  
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7.2 ABSTRACT 
School connectedness has been shown to be an important protective factor in 
adolescent development, which is associated with reduced risk taking behaviour. 
Interventions to increase students‘ connectedness to school commonly incorporate 
aspects of teacher training. To date, however, research on connectedness has largely 
been based on student survey data, with no reported research addressing teachers‘ 
perceptions of students‘ connectedness and its association with student behaviour. 
This research attempted to address this gap in the literature through in depth 
interviews with 14 school teachers and staff from two Australian high schools. 
Findings showed that teachers perceived students‘ connectedness to be important in 
regards to limiting problem behaviour, and discussed aspects of connectedness, 
including fairness and discipline, feeling valued, belonging and having teacher 
support, and being successfully engaged in school, as being particularly important. 
This research enables the development of school-based intervention programs that 
are based on both student and teacher-focused research. 
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7.3 INTRODUCTION 
Risk taking behaviour, including violence and transport-related risks, is the 
primary cause of fatal and hospitalised injury among adolescents. As one study has 
shown, participation in risk taking and delinquent behaviours corresponds to a five-
fold increase in experience of medically treated injuries (Buckley et al., 2012). 
Transport risks account for the majority of fatal injuries, and globally, are the leading 
cause of death among young people aged 15 to 19 years (World Health Organization, 
2008). Among young people in Australia, transport-related injuries accounted for 
44% of all injury deaths in 2005 (Australian Institute of Health and Welfare, 2008b). 
Violent behaviour is also prevalent, with results from the Youth Risk Behavior 
Survey (YRBS) showing that 32% of Grade 9 to 12 students report getting into a 
fight in the previous twelve months, with 4% of these treated medically (Centers for 
Disease Control and Prevention, 2010). Many of the risk taking behaviours among 
adolescents occur in the context of alcohol use. According to an Australian survey, 
eight out of ten high school students report having used alcohol (Healey, 2002). 
School-based approaches to the prevention of adolescent risk taking have 
primarily been focused on individual attitudes and beliefs. Increasingly, however, 
researchers and practitioners are taking into account the importance of the social 
context in supporting adolescent behaviour change, and incorporating wider school-
level approaches in the development of prevention programs. Research has suggested 
that risk taking prevention programs should focus on changing institutions that are 
important in adolescents‘ lives as well as targeting attitudes and behaviours (e.g., 
Dryfoos, 1990). One study examining children‘s conceptualisations of their school 
showed that students interpret their school as a community, and talk about belonging 
and membership as important (Pooley, Breen, Pike, Cohen, & Drew, 2008). Pooley 
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and colleagues (2008) discussed these results as signifying the importance of 
wellness programming functioning at collective and interpersonal levels as well as 
the individual level. This research explores this issue from the point of view of 
teachers and school staff.    
Teachers and other school staff are in a unique and important position in 
regards to prevention programming as they spend a large amount of time with 
adolescents, and can have a powerful impact on their behaviour and outcomes. For 
example, school connectedness, which can be defined as ‗the extent to which 
students feel personally accepted, respected, included and supported by others in the 
school social environment‘ (Goodenow, 1993, p80) has been identified as a critical 
protective factor in adolescent development. Connected students have positive peer 
relationships; although, as Goodenow (1993) found, teacher support was the largest 
predictor of students‘ sense of school connectedness. Engagement in and 
connectedness to school, including aspects of supportive teacher relationships and 
fair treatment, has been shown to be negatively predictive of school dropout 
(Archambault et al., 2009), and positively associated with academic motivation 
(Goodenow, 1993; Wentzel, 1998). Positive teacher-student relationships and a sense 
of belonging or connectedness to the school community have also been shown to be 
negatively associated with students‘ risk taking behaviour, including violence, 
alcohol use and transport risks (e.g., Chapman, Buckley, Sheehan et al., 2011; 
Resnick et al., 1993).     
 The potential exists for school-based prevention programs to incorporate 
social and contextual protection in the form of students‘ increased connectedness to 
school. Strategies to increase school connectedness may be implemented as part of 
wider risk and injury prevention programs targeting individual adolescent attitudes 
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and behaviours. As teachers and other school staff may be considered key facilitators 
of social and contextual change within the school environment, training or 
professional development of teachers in methods to increase students‘ connectedness 
to school may be beneficial. Prior to developing professional development programs 
and associated connectedness strategies, however, it is important to understand the 
teachers‘ perspectives regarding connectedness and its importance in the school 
context. The research to date on school connectedness has focused largely on 
students‘ perspectives, with the majority of studies involving quantitative surveys 
with adolescents. One survey-based study conducted with teacher participants in the 
United States focused on the strategies that they use to connect students to school, 
such as acting as positive role models and calling students by their first names 
(Vidourek et al., 2011). Consultation with teachers regarding their overall 
perceptions of school connectedness and its relationship with student risk behaviour 
has not been reported; however it is an important step to ensure program 
development aligns with their priorities and incorporates their views.  
 The aim of the current research was to develop our understanding of teachers‘ 
perceptions of school connectedness and its influence on students‘ risk taking 
behaviour. The results of this research will fill a gap in the literature on 
connectedness that has to date focused largely on students‘ experiences, and will 
enable the future development of risk taking and injury prevention programs that are 
supported by teacher-focused research.  
7.3.1 School connectedness 
The literature relating to school connectedness arises from a variety of 
disciplines and encompasses a number of related terms and definitions. The term 
‗school connectedness‘ was first used in relation to the National Longitudinal Study 
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of Adolescent Health, a U.S. study which was designed to provide a comprehensive 
understanding of factors influencing adolescent health and health behaviours (Blum 
& Rinehart, 1997). In the National Longitudinal Study of Adolescent Health, 
connectedness was examined via a scale tapping into students‘ sense of safety, rule 
fairness, teacher support and belonging.  
Concepts relating to school connectedness have also been utilised in 
educational literature to predict student outcomes including school dropout and 
motivation or achievement. The term ‗school engagement‘ has been used in a 
number of studies, following a model by Finn (1989), who suggested that a lack of 
school engagement is part of the process of school withdrawal that often leads to 
school dropout. In other studies of student motivation and achievement, school 
bonding and related measures are also used as predictor variables. One of the most 
widely used measures of school belonging, the Psychological Sense of School 
Membership scale (PSSM) was developed from educational literature exploring 
student motivation, engagement and achievement (Goodenow, 1993). Goodenow 
(1993) found that school belonging is significantly and positively related to academic 
motivation.  
Although recognised by varied terminology across several disciplines and 
assessed using different measurement tools, a number of researchers have attempted 
to summarise the literature and have identified several common components that 
underlie students‘ connectedness to school (e.g., Jimerson et al., 2003; Libbey, 2004; 
Maddox & Prinz, 2003; O'Farrell & Morrison, 2003). These include affective, 
behavioural and cognitive connectedness. Measures of school connectedness 
commonly incorporate items corresponding to each of these elements. For example, 
affective connectedness refers to students‘ feelings about their school and the people 
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within it, and includes impressions of belonging in school and positive peer 
relationships. Behavioural connectedness meanwhile refers to students‘ actions or 
performance in school, such as their level of academic engagement and 
extracurricular involvement. Finally, cognitive connectedness is a student‘s 
perceptions and beliefs regarding their school and people within it. This component 
includes factors such as perceptions of teacher support and having a sense of rule 
fairness and perception of safety.   
Reflecting the multidisciplinary origins of school connectedness, studies have 
been conducted that show associations between school connectedness and a number 
of adolescent outcomes, including academic motivation and achievement (e.g., 
Goodenow, 1993; Wentzel, 1998), emotional and physical health (e.g., McLellan et 
al., 1999; Shochet et al., 2006), and risk taking behaviours including alcohol and 
substance use, and delinquent and violent behaviours (Chapman, Buckley, Sheehan 
et al., 2011; Resnick et al., 1993). 
7.3.2 School connectedness and risk taking behaviour 
Research on the association between connectedness and risk taking behaviour 
has explored delinquency and violent behaviour, drug and alcohol use and other 
health risk behaviours including sexual activity. A large body of research exists 
suggesting a negative correlation between delinquency and violence and school 
connectedness, and related constructs. For example, research has shown that 
increased levels of school connectedness are related to delayed initiation of substance 
use and violent behaviour (Dornbusch et al., 2001), reduced absenteeism and 
delinquency (Resnick et al., 1993), decreased health risk behaviours including 
alcohol and cigarette use (McLellan et al., 1999), and reduced weapon carrying 
 Chapter 7: Teachers‘ Perceptions of School Connectedness and Risk Taking in Adolescence 193 
(Battistich & Hom, 1997) and sexual risk behaviours and gang membership (Voisin 
et al., 2005).  
Along with established links between school connectedness and adolescent 
alcohol use, violence and delinquency, research has also shown that students‘ 
connectedness to school is negatively associated with transport-related risk taking 
behaviour. This includes motor vehicle risks, such as riding with dangerous and 
drink drivers and underage driving; as well as associated transport injuries 
(Chapman, Buckley, Sheehan et al., 2011). This study was particularly important in 
that it showed that school connectedness is an important protective factor for risk 
behaviours that extend beyond the school setting. 
A number of theories have been proposed to explain the relationship between 
school connectedness and adolescent risk taking behaviour. Theories are of particular 
value in aiding intervention design and explaining behaviour change following 
interventions (Glanz, Rimer and Lewis, 2002). One theory that has commonly been 
used as the basis for program design is Social Control theory (Hirschi, 1969), which 
states that bonds to people or institutions act as inhibitors to risk taking behaviour 
through four primary mechanisms. Firstly and using the school as an example, 
greater attachment to school and teachers leads to a desire for approval from those 
within the school. Secondly, increased commitment to school manifests in students 
feeling as if they would have too much to lose by breaking school rules. Thirdly, 
greater involvement in school, as represented by participation in school and 
extracurricular activities, leads to less time for participation in risk taking behaviours. 
Lastly, greater belief in the school and commitment to its values, norms and rules 
leads to greater respect for and obedience in regards to these rules and norms 
(Hirschi, 1969). 
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Social Control theory has been re-conceptualised and extended since its 
introduction. It has also been integrated with other theories, including Self Control 
theory (M. Gottfredson & Hirschi, 1990), which states that poor school bonding does 
not directly cause delinquency, but is rather an outcome of low self control. 
Additionally, the Social Development Model (Catalano & Hawkins, 1996) extends 
Social Control theory by including factors necessary for the establishment of social 
bonds, including opportunities for involvement in the school context, skills for 
involvement, and reinforcement of involvement at school. 
7.3.3 School connectedness programs 
Despite the lack of research on teachers‘ understanding of connectedness, 
interventions to increase school connectedness commonly incorporate teacher 
training or Professional Development (PD). As these programs target changes within 
the social environment of the school, teachers are acknowledged as key facilitators of 
such change and are therefore supported in the development and identification of 
strategies that encourage students‘ connectedness. One such program is the 
Resourceful Adolescent Program for Teachers (Shochet & Wurfl, 2006). The RAP-T 
program involves a series of three, three-hour PD sessions for school teachers, 
weekly newsletters and three refresher sessions, designed to increase teachers‘ 
understanding of the importance of school connectedness and to develop strategies to 
enhance students‘ connectedness. Other programs, including the Seattle Social 
Development Project (Hawkins et al., 2001) and the Gatehouse Project (Patton et al., 
2000), incorporate teacher training in classroom management and methods of 
instruction and student interaction that encourage connectedness and engagement, 
while also focusing on other aspects of the school environment including curriculum 
and parental involvement. While evaluations of the Seattle Social Development 
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Project and the Gatehouse Project have shown some success in increasing 
connectedness to school (e.g. Hawkins et al., 1999) and reducing risk taking 
behaviours such as alcohol use (e.g. Bond et al., 2004), these evaluations have not 
investigated the impact of specific components, such as teacher PD, but have rather 
examined the impact of the multi-component program as a whole.    
Research has shown that school connectedness is an important protective factor 
in adolescence, and that school-based risk and injury prevention programs may 
incorporate social protection strategies by focusing on this factor. Teacher 
professional development and training is a method used in school connectedness 
programs. Potential participants‘ views, however, have frequently not been 
incorporated into the program development process (Hesketh, Waters, Green, 
Salmon, & Williams, 2005). Engaging teachers and school staff in conversations 
about their perspectives of school connectedness and how it relates to student 
behaviour is an important process that to date has been overlooked. Given the lack of 
research on teachers‘ perceptions, a qualitative approach will provide a foundation 
for future research and program design. The aim of this research is to therefore 
conduct an exploratory, qualitative study of teachers‘ perceptions of students‘ 
connectedness and risk behaviour.  
7.4 METHOD 
7.4.1 Participants 
Participants were recruited from two conveniently sampled state high schools 
in outer suburban areas of southeast Queensland, Australia. The Index of Relative 
Socio-Economic Advantage/ Disadvantage was obtained for each of the two schools. 
The Index is constructed from attributes of the population in the area, such as 
educational attainment, income, employment and occupation, and ranges from 1-10. 
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One of the schools is located in a somewhat advantaged area (Index score of 8) and 
the other school is located in a disadvantaged area (Index score of 1) (Australian 
Bureau of Statistics, 2005).  
Teachers from the Health and Physical Education departments as well as 
school-based Guidance Officers and school-based Youth Health Nurses were invited 
to participate in in-depth interviews. School-based risk prevention programs (e.g. for 
alcohol, drug use and violence) are commonly delivered within a school‘s Health 
curriculum. Additionally, Guidance Officers and Nurses are frequently responsible 
for managing risk taking behaviour issues within the school context. Health teachers, 
Guidance officers and nurses were therefore selected as being most likely to deliver 
health behaviour change programs within their schools, and as likely to have in-depth 
understanding of adolescent risk taking behaviour. The project did not involve 
participation in a school prevention program, but rather requested feedback from 
staff members about the perception of adolescent risk taking and related school 
factors.   
 Fourteen school staff participated in the interviews. Participants included 
twelve Health and Physical Education teachers, one school-based Guidance Officer, 
and one school-based Youth Health Nurse. Of these participants, eight were female 
and six were male. No other identifying information was collected from school staff.  
Interviews were chosen over focus groups in order to ensure participants‘ own 
unbiased opinions regarding the topic as well as to engage each participant more 
fully, allowing for rich descriptions to be gained from each of their perspectives. As 
this is an initial exploratory study of teachers‘ views of school connectedness, in 
depth interviews were a preferred means of gaining detailed insight into teachers‘ 
conceptualisations of the concept. Data collection and analysis was conducted in 
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three rounds. Analysis following the third round of interviews indicated that themes 
were recurring and no new themes were being identified, suggesting that saturation 
in the data had been reached.     
7.4.2 Facilitators 
The interview facilitators were one male and five female researchers, all with 
graduate degrees in psychology. The facilitators did not know the teachers being 
interviewed. All facilitators met prior to the interviews and were shown the interview 
protocol, were able to discuss the questions, and agreed on procedures. All 
facilitators had previous experience in qualitative research. All in-depth interviews 
were conducted one-to-one, with a facilitator and a single participant, and each 
facilitator conducted up to four interviews.   
7.4.3 Materials 
A semi-structured interview schedule was used, incorporating open-ended 
questions. Questions dealt with participants‘ perceptions of student-teacher 
relationships and how these connections may influence student behaviour. 
Introductory questions were therefore: ―How would you, or how do you think other 
teachers in general would feel about providing help or advice to young people if they 
talked to you about risk taking behaviour?‖, and ―What, if anything, can teachers do 
to impact on students‘ risk taking behaviour?‖ Following from these opening 
questions, several probing questions further explored participants‘ perceptions of 
connectedness and its association with risk taking behaviour. These questions 
included, ―In what way might the school environment influence students‘ risk 
taking?‖, ―How do teachers engage students at school and how does this impact on 
behaviour?‖, and ―What do you find works in terms of relationships with students in 
preventing risk taking behaviour?‖ Importantly, these specific interview prompts 
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were tailored to teachers‘ responses to the earlier questions. As such, probing 
questions referring to the link between connectedness and risk taking were asked 
only following teachers‘ identification of this link. Initial meetings held with the 
interview facilitators ensured understanding of the interview process and the 
appropriate use of specific probing questions within the semi-structured interview 
format.  
 Participants‘ understanding of risk taking behaviour was determined by the 
facilitators within the interviews. Participants were not asked about specific risk 
taking behaviours, but rather risk taking behaviours as a whole were described as 
being dangerous behaviours that may lead to injury. The term ―school 
connectedness‖ was also not used within interviews, with facilitators instead using 
terms such as ―relationships‖ and ―engagement in school‖, in order to allow for 
unstructured responses free from any response biases. Facilitators used paraphrasing 
to ensure accurate understanding of responses, as well as probing questions such as 
―Can you tell me more about that?‖ 
7.4.4 Procedure 
Ethical approval was obtained from the university ethics committee, the 
Education Department, and school principals. The research was conducted as per the 
approved procedures. Prior to their participation, the school staff members were 
provided with an information sheet and were asked to sign an attached consent form. 
All invited teachers who were present on the days of data collection agreed to 
participate in the research. The hour-long in depth interviews were tape recorded 
with participants‘ permission. 
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7.4.5 Analysis 
The data from the 14 interviews were transcribed verbatim by the first author. 
The first author undertook the transcription process in order to begin the process of 
thorough immersion in and understanding of the data. Transcripts were then analysed 
using thematic analysis (Braun & Clarke, 2006) in order to determine participants‘ 
perceptions of relationships with students‘ and impact on behaviour.  
As described by Braun and Clarke (2006), qualitative analytic methods can be 
discussed at a basic level as belonging to one of two groups – those that stem from a 
chosen theoretical position, and those that are essentially independent of theory. A 
number of theories, such as Hirschi‘s (1969) Social Control theory, have been 
proposed to explain the link between school connectedness and adolescent risk 
taking behaviour. This research was an exploratory study of teachers‘ perceptions of 
this link, however, and it was decided that theoretical constraints should not be 
placed on the analysis of teacher responses. Rather, the analysis allowed teachers‘ 
own opinions regarding this relationship to be expressed. Thematic analysis is a 
flexible qualitative analytic method, which can provide rich and complex 
descriptions of participants‘ own perceptions, independent of theory (Braun & 
Clarke, 2006).  
In order to provide some structure to the analysis, however, the themes 
identified within the current data were organised according to a definition of school 
connectedness proposed by Jimerson and colleagues (2003). According to these 
authors, school connectedness is comprised of three underlying components: 
affective, behavioural and cognitive connectedness. Categorising the data according 
to these elements provided a level of structure to the analysis while also enabling 
teachers‘ perceptions of the link between school connectedness and student 
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behaviour to be described, independent of theory and as expressed by the participants 
themselves.   
During analysis, all data were firstly read repeatedly by the first author for 
immersion, during which time no notes were taken. Following repeated readings, the 
coding process was conducted using an inductive approach to identify codes and 
themes progressively throughout analysis (Hsieh & Shannon, 2005). The coding 
process involved examining and categorising data based on words and phrases used 
across participants and throughout data items, and tagging and labelling data extracts. 
The labelled codes were then grouped according to the common underlying theme 
that they expressed. Subsequently, these themes were examined according to their fit 
within Jimerson et al.‘s (2003) definition of school connectedness.  
The first author undertook the analysis. Aside from in situ facilitator checks of 
understanding through paraphrasing, member checking (i.e. discussion of chosen 
themes with participants to ensure accurate analysis) was not undertaken. To ensure 
reliability and validity of the coding process and to allow for multiple viewpoints to 
form a thorough understanding of the data, frequent consultations were held with the 
other authors. During these consultations, transcripts were re-read and themes 
agreed. This enabled ongoing reliability checking regarding coding of data and final 
identification of themes. Additionally, interpretations that needed further clarification 
were discussed during these sessions, providing a comprehensive and justified 
reflection of the data.  
7.5 RESULTS 
Participants indicated they do perceive that the way in which students‘ engage 
with school, the way students are treated in school, as well as their relationships with 
teachers, have an impact on their behaviour. Analysis of responses showed that 
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students‘ connectedness to school was described in terms of four themes, including 
1) perceptions of fairness and discipline, 2) sense of value and teacher support, 3) 
feelings of belonging in school, and 4) experiences of successful engagement and 
involvement in school. These themes were all spoken of in some way as relating to 
students‘ risk behaviour, with teachers‘ responses indicating that greater levels of 
fairness, of feeling valued, supported and belonging, as well as greater involvement 
and engagement in school and school activities, were associated with reduced student 
risk behaviour. For example, one teacher stated that, ―we put in the hard work; we 
don‘t have any behaviour management problems‖ (Female). Importantly, all teachers 
provided responses that fit within these four themes, and all teachers expressed 
positive perceptions of the elements of connectedness and their impact on student 
behaviour.  
Each of the themes revealed within this data also fit within one or more of the 
primary elements of connectedness (affective, behavioural, and cognitive 
connectedness (Jimerson et al., 2003)). The results are presented in turn according to 
each of the four themes, and will be discussed in terms of how these themes fit 
within the broader elements of connectedness.   
7.5.1 Fairness and discipline (cognitive connectedness) 
The theme of fairness and discipline fits within the broader element of 
cognitive connectedness, which incorporates students‘ perceptions and views 
regarding their school environment and the people within it. Students‘ sense of rule 
fairness and their perceptions of the disciplinary practices within the school are 
important elements of cognitive connectedness, and teachers saw these factors as 
being particularly important for students‘ behavioural outcomes. In particular, 
teachers‘ responses centred on the importance of their practicing consistent and 
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confident discipline as a means of affecting student behaviour and outcomes. 
Teachers discussed the importance of remaining fair in disciplining their students, 
and of maintaining a relationship that does not alienate students. Through these 
actions, the teachers saw themselves as developing respectful relationships with 
students that engendered trust, while opening up a connection through which 
students felt comfortable in talking about issues such as risk behaviour. Through the 
development of trusting relationships, teachers saw students as being able to discuss 
risk behaviour with them, while also being aware that there were ―consequences‖ for 
such actions.  
 As a teacher, you‘ve got to be authoritative, but you‘ve also got to be easy 
going; someone they can talk to. Sometimes you‘ve got to sort of, let the 
kids sort of trust you and you be one of them, and you know, all that sort 
of stuff, and then they will give you a bit more trust and they‘ll start to talk 
to you about those sorts of things. (Male). 
 You need to know your stuff, what you‘re doing, you need to be confident. 
And you‘ve got to also be a friend to them, as well as be authoritative. 
They‘ve got to know that, yep, he‘s a cool teacher, but if you do something 
wrong ... there‘s consequences. (Male). 
Participants also indicated that it was important to remain fair in their treatment 
of students, even when they had been involved in punishable behaviour. Several 
teachers mentioned that, being in the position of responsibility, they need to maintain 
this when students are involved in negative behaviours, and develop strategies to get 
along with these students when such behaviour occurs. They talked about themselves 
as, in some cases, potentially being behind the escalation of some negative classroom 
behaviours, and that it is important to develop strategies and methods to prevent 
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problem behaviour rather than resorting to punishment, which in some cases may not 
be effective.  
 And when you‘ve got, well you‘ve got two personalities that are similar 
they clash sometimes. And you being the oldest person, you know, you 
being the teacher, should realise that and sort of, I don‘t know, work out a 
way, a strategy to get around that with a student rather than try and 
hammer that shit in all the time, because they‘re doing, you know, they‘re 
being stupid or whatever. (Male). 
 Sometimes they can have bad days. You know, and when they‘re having a 
bad day...if you‘ve got a good relationship with them, you don‘t push them 
on those days. You know, sometimes if you push a kid they‘ll go off. You 
know, and they‘ll get in a lot of trouble but when you sit back and think, 
well maybe I know what‘s going on at home, maybe it‘s something to do 
with that, I‘ll let it slide and I‘ll speak to them after they‘ve calmed down a 
bit and go from there. (Male). 
One teacher also mentioned that they would take the relationship so far as to 
not take formal disciplinary action if their student was involved in drug taking 
behaviour at school. They felt that a caring relationship in which a student can trust a 
teacher was more important than punitive action in managing behaviour. 
Additionally, this teacher indicated that they would make it clear to the student that 
while they are not happy with their behaviour, they still like them as a person. The 
importance of creating positive, respectful relationships as a preventive rather than 
punitive measure was commonly expressed within this theme.  
 I wouldn‘t do anything formally [if a student were using drugs] but I 
would definitely try to keep the relationship the same with them as it 
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always has been and let them know that I still like them, you know, like 
it‘s their behaviour that I‘m not really keen on but it doesn‘t change the 
fact that I like them, sort of thing. (Female).  
Finally within this theme, and also corresponding with participants‘ 
perceptions of themselves as being in the position of responsibility regarding student 
behaviour, it was also mentioned that students respond well when teachers are fully 
engaged with them, and when teachers do not bring any negative influences external 
to the school environment with them to school.  
 Everyone‘s human. You have problems at home, and sometimes I think, 
teachers are human, they bring in problems to school and like the student, 
we take it out on someone straight away... I run the football program here, 
so like I said...I‘m involved with a lot of kids and I worry at home about 
what we‘re doing at footy, and thinking about things to do, but basically, 
other than that I don‘t. When I leave here of an afternoon, I care about the 
kids but I don‘t take it home. When I come to school, same thing, I don‘t 
bring what‘s happening at home to school. You know, and I think that‘s 
the sort of way you get through to the kids. (Male). 
7.5.2 Feeling valued and teacher support (cognitive and affective 
connectedness) 
The theme of students‘ feelings of value and perceptions of teacher support 
also fits partially within the broader element of cognitive connectedness, which 
incorporates students‘ opinions and perceptions of the school environment, including 
how they are treated within it by members of the school community. Additionally, it 
can also be considered as part of affective connectedness, which relates to students‘ 
feelings of worth and belonging within the school.   
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This theme reflects a prevailing opinion held by participants; that students 
involved in high-risk behaviour are those who lack supportive adult relationships, 
and that when students are made to feel valuable and supported, they are less likely 
to become involved in risks. Participants indicated that many at-risk students are 
those who do not have supportive adult relationships outside of the school, and that 
therefore the development of such relationships within the school environment is 
particularly important. Within this theme, teachers suggested that when students are 
made to feel worthwhile, they develop a greater sense of self worth and begin to 
―look after themselves‖. Teachers also saw the importance of students having 
supportive relationships with adults in the school in that students then know that 
these adults are available to turn to if they ever need their help. In this way, teachers 
saw positive relationships as being a means of preventing future risk behaviour. 
 It has to be understood that not always do kids have trust in adults and you 
know, most of them, the ones that have, you know, are really at risk and 
are engaging in risky behaviour often have been let down by those people 
that should be looking after them. (Female).  
 There are some that just don't, you know, just don‘t have value of their 
lives. The difference is that, if the kid feels like they have a worthwhile life 
and they‘re told they‘re worthwhile, well they look after themselves. 
(Female).  
 But I guess the basic thing is the kids need to know that they‘re valuable 
people…they need to know the dangers of what risk taking behaviour can 
be, they need to know there‘s someone there that when they do this stuff, 
is going to say, ‗I can help you‘. (Female). 
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Participants also suggested that an important means of encouraging students to 
feel valued and supported was to show that they are interested in them, by talking to 
them and getting ―to know them‖. It was suggested that students enjoy teachers‘ 
attention and caring about them as individuals, and that if teachers create a caring 
and respectful relationship, students respond in a way that manifests in increased 
positive behaviour.  
 You sort of keep an eye on those [high-risk] kids, and you might, if you 
didn‘t know them that well, you might try and get to know them and talk 
to them a little bit, and find out what‘s going on. That sort of stuff. Kids 
enjoy you as a teacher taking a bit of care, you know. (Male).  
 I‘ve just tried to develop rapport. Now it works so well with me in a sense 
that I‘ve done the ground work, I‘ve done the basics so when it comes time 
to behaviour management, if I‘m teaching relevant stuff and I have a good 
rapport and I‘ve got respect with the kids and, and I‘m not seen, I‘m seen 
as an authority figure but not someone that‘s coming down on them and is 
threatening to them, you know. It‘s good, it works well because kids can 
talk to me about their problems and because I suppose we put in the hard 
work we don‘t have any behaviour management problems. (Female).  
It was also suggested that, when students have a positive relationship with 
adults in the school, and see them as caring and looking out for them, they may be 
more likely to think through teachers‘ suggestions and take their advice on board. 
One teacher indicated that in such situations, students may consider teachers‘ 
opinions and may be less likely to become involved in risk taking behaviour. 
 Well some teenagers might go ‗oh, they really do care‘, you know ‗they‘re 
looking out for me‘, yeah. That‘s about the relationship thing, it‘d come 
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into it. If you actually have a relationship with them, and they listen and 
you say ‗I don‘t think you should be doing this‘ they might, yeah, they 
might cotton on to the idea and think ‗maybe they‘re on to something 
there‘. (Male).  
7.5.3 Successful engagement in school and school activities (behavioural 
connectedness) 
The theme of successful engagement in school fits within the element of 
behavioural connectedness, which incorporates students‘ active participation in 
school and associated extracurricular activities. The teachers participating in this 
study believed that disengaged or high-risk students are often those who have a low 
sense of self worth, or those who are unable to see themselves as physically 
participating or being involved in anything valuable. The participants further 
indicated that the outcome of primary importance was students‘ experience of 
positive successes. They saw success through meaningful, positive activities as being 
able to give these students the sense of self worth and achievement that they may be 
lacking and often seeking through their risk taking behaviour. Additionally, teachers 
indicated that such students may feel like they are treated as younger than they 
believe they are, and are therefore seeking more adult experiences. As such, teachers 
indicated that by giving students a sense of responsibility and encouraging their 
involvement in positive activities, the positive successes experienced would lead to 
improved outcomes for these students.   
 Everyone should have a little job, to teach that kid to do something, to get 
something positive out of them ... Most kids disengaged from school are 
the kids who think they‘re not worth anything, most of them have a bad 
life at home and they don‘t want to, you know, they think they can‘t do 
anything. So I think trying to engage them back into something. (Male). 
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 A lot of kids who get disengaged ... they believe they‘re going to amount 
to nothing in life. I think if you can show them or prove to them that if you 
put your head down, you can get something out of life, you know what I 
mean? And I think that‘s the main thing. (Male).  
 I like the idea of kids having responsibility; they often get treated like 
they‘re still kids and that‘s half the problem, whereas they feel all grown 
up and they certainly are more grown up than we were at that age. So if 
you can give them sort of adult responsibilities to some extent I think that 
really helps them. (Female). 
Also relating to this theme, participants suggested that students who are given 
responsibilities within the school are able to develop a greater sense of focus, 
perhaps toward achieving some future positive success. Teachers also indicated that 
students enjoy being given responsibilities and being able to take key roles in 
projects that are meaningful to them. They suggested that students who are allowed 
major involvement in activities within the school have less time for risk taking 
behaviour. It was also suggested that the experience of positive reinforcement for 
involvement in constructive activities within the school, as well as the students‘ 
increased levels of focus on these activities, would encourage reduced involvement 
in negative behaviours.  
 A lot of them do respond well to being given responsibilities so, you 
know, in a school situation, you get some of the kids that are in trouble 
doing things for you, working with you. They can start kind of small, you 
know, and then they begin to have maybe some major involvement in 
some event you‘re working towards. You know, start off small, but by 
doing that, if they‘re given some praise when they‘re doing the right thing 
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and their time is a bit more free, then perhaps they‘re a bit less likely to be 
doing silly things, at-risk behaviours. (Female).  
 Give them a role. I know that works. Give me a role, and I‘ll get more 
focused and stop misbehaving. (Female).  
Again within this theme, additional comments indicated that students who are 
engaged with and involved in more school or school-related activities, such as school 
sports and related training activities, also have less time for risk taking behaviour. 
Teachers also indicated that they saw an important aspect of their involvement in 
extracurricular activities was providing supervision. They indicated that adults‘ 
involvement in extracurricular activities, such as sports and training, in a supervisory 
role enables adults to monitor and actively moderate negative student behaviour.  
 If they‘re involved in sport that‘s always a great one because they‘re doing 
that and usually a lot of time is involved with the training and stuff and 
then they make good mates and after the game. They might do some silly 
things but usually it‘s a bit more supervised or whatever. (Female).  
7.5.4 Feeling of belonging (affective connectedness) 
This final theme fits within the broader element of affective connectedness, 
which relates to the way in which students feel about their position within the school 
and their relationships with others in the school environment. Discussion within this 
theme focused on students‘ sense of ―fitting in‖ and being part of the school 
community, and the impact that this has on their behaviour. Within this theme, 
students‘ relationships with both teachers and their peers were discussed, as well as 
the need to encourage students‘ positive engagement within the school. Interestingly, 
two comments related to students‘ sense of belonging within the school again in 
terms of them finding positive successes within that community. Teachers mentioned 
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that positive successes would encourage feelings of value and self worth, much like 
in the theme of successful engagement, but took this further in that this sense of 
belonging would encourage avoidance of risk taking behaviours with which they 
may have previously found some more negative sense of success. While students 
may have seen themselves as, for example a ―drug user‖ and felt that this was 
something that they could successfully be, teachers suggested that experiences of 
more normative successes may develop students‘ sense of self and their sense of 
belonging in a more conventional sense, thereby encouraging their continued 
engagement in normative and positive activities.  
 We really need to make sure that everyone has a sense of belonging and 
finds success in some sort of a way that‘s positive, because if they can‘t do 
it in any positive sense, then they‘re going to do it in a negative sense. 
(Female).    
 Every kid just needs to have a success in school, to feel like they belong. I 
suppose what we need to do as teachers is find something, a positive 
success, rather than a negative success so they‘re feeling important. 
(Female).  
Belonging was also discussed by teachers as being a basic human need. 
Teachers therefore indicated that students‘ would seek this sense of belonging from 
wherever they could find it. As one participant indicated, students may turn to 
delinquent groups of peers if they are unable to fulfil their need for belonging among 
more conventional groups. This teacher therefore saw the need to belong as being a 
primary cause of risk taking behaviour.  
 Everyone wants a sense of belonging, everyone, and I‘ve found, kids in 
Grade 8 and 9 that didn‘t really have much confidence, that weren‘t really 
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fitting in anywhere...they‘ve tended to start hanging out with the bad 
people because they feel that sense of belonging. (Female). 
7.6 DISCUSSION 
The established link between increased school connectedness and decreased 
problem behaviour has implications for the design of school-based strategies to 
prevent adolescent risk taking behaviour. Targeting school connectedness as a point 
of intervention, in conjunction with individual attitude and behaviour change 
programs, may be an effective risk and injury prevention strategy, particularly as 
teachers do see increased connectedness as an important and positive factor relating 
to adolescent behavioural outcomes.  
In this study, participants discussed a number of the components of school 
connectedness identified in the literature as being related to adolescent risk 
behaviour. As the literature has shown, school connectedness incorporates several 
primary elements including affective (e.g., feelings of belonging in school), 
behavioural (e.g., engagement and involvement), and cognitive (e.g., perceptions of 
teacher support and fairness) connectedness (Jimerson et al., 2003; Libbey, 2004; 
Maddox & Prinz, 2003; O'Farrell & Morrison, 2003). The participants‘ comments 
provide further support for these elements, with interview responses focusing at 
different stages on each of the three. The themes identified in analysis of the 
participant responses included fairness and discipline as well as perceptions of value 
and teacher support (aligning with cognitive and affective connectedness), successful 
engagement in school and school activities (behavioural connectedness), and feelings 
of belonging (affective connectedness). The data suggested that participants viewed 
students with greater perceptions of school fairness, who perceived a sense of teacher 
support and of feeling valued and belonging, as well as those who are engaged and 
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involved in school activities, as being less likely to participate in risk taking 
behaviours.  
A number of explanations for the association between connectedness and 
student risk behaviour were suggested. For example, teachers indicated that 
supportive and respectful relationships engender trust and a greater likelihood that 
students take on board teachers‘ suggestions. In this way, teachers inferred that 
students, who feel a sense of belonging in this positive teacher relationship, are more 
likely to listen to and respect teachers‘ instructions and opinions, and are less likely 
to become involved in problem behaviours. A further link between connectedness 
and reduced risk taking was that students‘ positive engagement in school activities 
leaves them with less time for risk behaviours. Teachers reported that students who 
are more strongly connected to school take part in more extra-curricular activities 
and also have a greater level of engagement with school-related activities within the 
school day, and therefore are not as free to fill their time with risk taking behaviours. 
Finally, teachers also indicated that students have an innate need for belonging, and it 
is this need that may drive students to develop close relationships with risk taking 
peer groups. If students are unable to fulfil their need for belonging with pro-social 
groups of peers, they may seek this closeness with high-risk groups. Teachers‘ 
understanding of this issue aligns with a large body of previous research, which 
shows that that having friends who engage in risk taking is one of the strongest 
predictors of adolescent risk behaviour (Costa et al., 2005).  
It is evident therefore that teachers are able to articulate a number of reasons 
for the association between school connectedness and student risk taking behaviour. 
Within the literature, however, a number of theories have also been proposed to 
explain this relationship. One such theory is Social Control theory (Hirschi, 1969), 
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which states that connections with people or institutions inhibit risk taking behaviour 
through four mechanisms, including attachment, commitment, involvement and 
belief. The participants in this study touched upon Hirschi‘s first mechanism 
(attachment) in their suggestions that supportive relationships within the school lead 
to greater trust and desire for approval from teachers and school staff. They also 
supported Hirschi‘s third mechanism (involvement) in their suggestions that positive 
engagement in school and school activities leads to less available time for delinquent 
or risky activities. While teachers were able to verbalise a link between the various 
elements of school connectedness and adolescent behaviour and also expressed an 
understanding of some of the mechanisms behind this link, there is room for greater 
understanding, particularly of the variety of ways in which connectedness to school 
may influence student behaviour, as raised by Hirschi in Social Control theory. 
Therefore, although teachers do express an understanding of the nature of school 
connectedness and its impact on student behaviour, there is the opportunity to further 
develop this knowledge within teacher training programs, which may form an 
important part of student risk and injury prevention interventions.  
Programs that aim to increase students‘ connectedness to school (e.g., RAP-T, 
Shochet & Wurfl, 2006; Seattle Social Development Project, Hawkins et al., 2001) 
commonly use teacher professional development as an intervention strategy. 
Teachers are considered to be a key point of change within the school, in that they 
may encourage increased connectedness through their classroom management and 
discipline strategies and their relationships with and engagement of students. To date, 
however, programs have been developed without documented research exploring 
teachers‘ perceptions of connectedness and its relationship with student behaviour. 
Research has shown that school-based prevention programs are more likely to be 
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effective if teachers feel a sense of ownership for the program (Fagan & Mihalic, 
2003), and therefore consultation with teachers to ensure program development 
incorporates their views and aligns with their priorities is an important process. 
Previous qualitative research in education has examined teachers‘ perceptions of, for 
example, issues such as inclusive education practices (e.g. McLeskey & Waldron, 
2002; M. K. Smith & Smith, 2000) and educating students with specific needs, for 
example, those with Attention Deficit/ Hyperactivity Disorders (e.g. Bos, Nahmias, 
& Urban, 1997). Gaining teachers‘ perspectives in such issues has proven important 
for the development of appropriate teacher training programs (Bos et al., 1997; M. K. 
Smith & Smith, 2000), and demonstrates the importance of the current research for 
the development of teacher training in connectedness.  
This research indicates that the teacher participants perceived connectedness to 
be an important factor that impacts on adolescent outcomes. Additionally, the 
findings from this study provide a rich source of information for program 
development. For example, teachers‘ comments relating to school connectedness in 
the context of risk taking behaviour provide ecologically valid material for 
interventions that aim to meet risk taking and injury prevention goals. The use of 
teachers‘ own responses in program development would increase the face validity of 
training content, and implementation of program strategies is also enhanced when 
trainees see the program content as being logical (Fagan & Mihalic, 2003). The 
current research provides a rich source of strategies that teachers currently use, and 
that may be further encouraged and shared in training, to improve students‘ 
connectedness to school. 
For example, within the theme of fairness and discipline, the participants 
indicated that connectedness may be developed when teachers are consistent in their 
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disciplinary practices, and when they develop and maintain positive, trusting 
relationships, particularly with students who are displaying problem behaviour. A 
further means of increasing connectedness, as discussed within the theme of feeling 
valued and teacher support, was described as fostering supportive relationships with 
students that encourage their feelings of self-worth, through showing an interest in 
them and getting to know them as an individual. Teachers also discussed the 
importance of being available for students to talk to, for both encouraging 
connectedness and preventing engagement in risk taking behaviour. 
Within the theme of successful engagement, teachers indicated that 
connectedness may be developed through encouraging students‘ engagement with 
positive school-related activities that foster a sense of responsibility and experience 
of positive success. Finally, within the theme of belonging, teachers also expressed 
the importance of enhancing positive engagement, and of developing students‘ sense 
of ―fitting in‖, particularly with normative peers and in positive, pro-social activities. 
In summary, this research provides teachers‘ own suggestions as to ways in which 
they are able to promote connectedness and impact on their students‘ risk taking 
behaviour. These findings have important implications for the design of professional 
development, and suggest specific content areas that should be included in training 
programs. 
 This research has several limitations, including the participation of teachers 
from only two state high schools. Staff from just two Australian schools were 
interviewed and as such findings may not reflect the perceptions of a broader range 
of teachers, such as those from other geographical locations or types of schools, 
including religious institute schools or elementary or middle schools. Additionally, 
teachers were primarily sampled from the Health and Physical Education department, 
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again limiting the applicability of findings to other groups. However, the purposive 
sampling of this particular group of school staff (i.e. those who are likely to deliver 
health behaviour change programs) enabled detailed findings to emerge that may be 
applicable to the design of professional development in connectedness that 
specifically targets those likely to deliver health behaviour change programs within 
schools. Future research may however examine the perceptions of other school staff 
to determine the degree to which these results generalise throughout the wider 
teacher population.  
This research has important implications for the development of school-based 
risk and injury prevention programs. As school connectedness has been shown to be 
a critical protective factor for adolescent risk behaviour and associated injury, it is 
important to target this factor in prevention programs along with individual attitude 
and behaviour change strategies. Teacher training in the importance of connectedness 
and strategies to enhance students‘ connectedness may be an important means of 
targeting the school social context in such interventions, however to date teachers‘ 
perceptions of this issue had not been reported. This research showed that teachers 
perceive students‘ connectedness as an important factor, and one that is associated 
with students‘ problem behaviour. These findings, along with the substantial body of 
research from student surveys on connectedness, enable the development of school-
based risk and injury prevention programs that are based on both student and teacher-
focused research. 
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Chapter 8:  Design of the SPIY Connectedness Component 
8.1 INTRODUCTORY COMMENTS 
An innovative aspect of this PhD research involves the design of a school 
connectedness intervention for integration with a curriculum-based injury prevention 
program, Skills for Preventing Injury in Youth (SPIY). The school connectedness 
intervention, called the SPIY connectedness component, was developed as informed 
by the initial reviews of school connectedness and related programs (Papers 1 and 4), 
later reviews of factors that influence program implementation and effective teacher 
professional development, students‘ self-report data on school connectedness and 
injury (Paper 3) and teachers‘ perceptions of connectedness as gained from 
qualitative research (Paper 5). The design of the program also drew upon a 
previously reported school connectedness training program for teachers, the 
Resourceful Adolescent Program for Teachers (Shochet & Wurfl, 2006).  
The SPIY connectedness component primarily includes a half-day professional 
development (PD) session for teachers of 13 to 14 year old students and other school 
staff. Teachers of 13 to 14 year old students are specifically targeted, as this is the 
age group for whom the SPIY curriculum component was designed. Additionally, 
this target group aligns with previous research that has shown that the level and 
change in school connectedness during early adolescence predicts problem behaviour 
(Fleming et al., 2010). The aim of the SPIY connectedness component was to 
increase students‘ connectedness to school, through increasing teachers‘ recognition 
of the importance of school connectedness in risk taking and injury prevention and 
assisting their development of strategies to promote students‘ connectedness. 
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The resources developed for the SPIY connectedness component included a 
group leader‘s manual, participants‘ workbooks, and presentation slides. The 
candidate and a co-facilitator, both experienced with group facilitation and trained in 
psychology, delivered the program over one half day. Part of this session involves 
presentation of slides; however the majority of the session involves participants 
actively engaging in discussions with the facilitators and each other, and completing 
activities in their workbooks, as guided by the facilitators. 
8.2 DESIGN CONSIDERATIONS: FACTORS THAT INFLUENCE 
PROGRAM IMPLEMENTATION 
Prevention scientists have stressed the importance of evidence-based design 
and implementation practices within prevention programming (Botvin, 2003). 
Factors that enhance the effective implementation (i.e. fidelity) of a program are 
important to consider prior to program design, in order to maximise program uptake.  
Although there have been a number of studies that suggest that school-based 
programs can be effective in reducing adolescent risk taking and delinquency, there 
has been a large body of research that has also shown the difficulties in achieving 
high quality program implementation (Payne & Eckert, 2010). Furman and 
colleagues (1989) have noted that it is common for 25% or more of teachers to not 
implement a required program, and among those who do implement, there is great 
variation in the quality of implementation. Most frequently, however, program 
implementation is not even measured in the evaluation of prevention programs (Dane 
& Schneider, 1998), with one review of over 1,200 prevention studies showing that 
just 5% reported data on program implementation (Durlack, 1997).  
Research that has reported on implementation data has however begun to 
reveal factors that influence implementation and that can be strengthened in the 
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design of future prevention programs. One study that examined factors influencing 
program implementation in a multi-level model, showed that structural factors 
including the use of standardised materials, supervision over the program, integration 
into normal school operations, high quality training, and the use of the intervention 
during normal school hours, were the most consistent predictors of implementation 
quality (Payne & Eckert, 2010). 
Fagan and Mihalic (2003) have also reported on factors that enhance the 
adoption of school-based prevention programs, including active support of key staff 
such as administrators and teachers, effective program training, and specific program 
features such as the program‘s complexity and structure as well as its level of clarity. 
It is noted that teachers‘ support is crucial to the effective delivery of programs 
(Hunter, Elias, & Norris, 2001), and the presence of program ‗champions‘ who 
support program implementation within a school is particularly important (Fagan, 
Brooke-Weiss, Cady, & Hawkins, 2009). Further, research has indicated that 
programs are most effectively implemented when teachers have good morale and 
communication, and a shared sense of program ownership (Gager & Elias, 1997; 
Petersilia, 1990). Fagan and Mihalic (2003) also highlight the importance of set 
curriculum activities that are viewed as relevant to teachers and students, as well as 
attractive and easy to implement.   
The social context is a critical factor in determining program uptake, and this is 
a central tenet of Diffusion of Innovation theory (Rogers, 2003). Diffusion of 
Innovation theory, as described by Rogers (2003), outlines the process through which 
innovative practices and technologies are spread through a social system. This 
process, consisting of stages including dissemination, adoption, implementation and 
maintenance, ultimately leads to a group‘s decision to adopt or reject new practices. 
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Similarly to the factors outlined by Fagan and Mihalic (2003), this process is affected 
by multiple variables, including perceptions of the innovation (or program) in terms 
of its relative advantage, compatibility, and complexity.  
8.2.1 Theoretical foundation 
Basing the program on an appropriate theoretical foundation is particularly 
important, as it provides logic and consistency to program design and 
implementation. This is critical as those who deliver programs, such as in this case, 
teachers, are more likely to follow implementation procedures if they see the 
program as logical (Fagan & Mihalic, 2003). Therefore, the success of the program 
may relate to the applicability of the chosen theory. An appropriate theory is one that 
has been established as predictive of the target behaviours of the program. In this 
case, Hirschi‘s (1969) Social Control theory was chosen as it has been shown to 
predict adolescent involvement in risk taking behaviours including delinquent 
behaviours (Agnew, 1985). According to Social Control theory, as discussed in 
Paper 1 (see Chapter 3), bonding to school consists of dimensions including 
attachment, commitment, involvement and belief, and low levels of these dimensions 
are predictive of adolescent involvement in risk taking behaviour. Social Control 
theory was seen as a good fit as it encompasses these components of connectedness 
that reflect the cognitive, behavioural and affective dimensions of the construct. The 
SPIY connectedness component was developed to align with the principles of Social 
Control theory, with the strategies for increasing connectedness presented within the 
program each falling within the four model components. As a whole, the strategies 
presented encompass each of the dimensions in the model, with the aim of enabling 
teachers to increase their students‘ attachment to school, commitment to school, their 
involvement in school activities, as well as their belief in the school rules and norms. 
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Additionally, Social Control theory itself is described within the PD session to assist 
teachers in their conceptualisation of school connectedness and to further their 
understanding of the ways in which connectedness is related to students‘ risk taking 
behaviour and outcomes.  
8.3 EFFECTIVE TEACHER PROFESSIONAL DEVELOPMENT (PD) 
The SPIY connectedness component involves teacher PD in strategies to 
increase connectedness among students. A considerable body of literature has 
emerged that examines factors that influence the effectiveness of teacher PD 
programs, and that encourage teacher change. The literature consists largely of lists 
of ―best practice‖ approaches, intensive case studies and surveys with teachers about 
experiences with PD; however, some systematic evaluation studies have attempted to 
determine aspects of PD that lead to improvements in teaching or student outcomes 
(Garet, Porter, Desimone, Birman, & Yoon, 2001; Ingvarson, Meiers, & Beavis, 
2005).  
These systematic evaluation studies provide a general understanding of the 
features of PD that have been demonstrated to impact upon teacher or student 
change, and that may therefore be useful in terms of program design. These studies 
are complex, however, and may be limited somewhat in their generalisability, due to 
the diversity of PD topics evaluated (e.g. subject-specific topics or general 
pedagogy), the range of activities studied (e.g. workshops, conferences, study 
groups), and the outcomes deemed important (e.g. student achievement, teacher 
knowledge or behaviour).  
8.3.1 “Form” of PD 
Garet and colleagues (2001) report on a systematic evaluation of a range of PD 
activities undertaken by a sample of 1,027 mathematics and science teachers in the 
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U.S. The study was designed to examine relationships between aspects of PD that 
had been identified in the ―best practice‖ literature and teachers‘ self-reported change 
in knowledge, skills and classroom practice. One aspect studied was the ―form‖ of 
PD, with the authors contrasting more traditional formats, such as conferences and 
workshops, which they described as often didactic, with ―reform‖ activities, such as 
study groups, mentoring or coaching. Reform type activities were found to be more 
effective than traditional activities, and the authors concluded that this was primarily 
due to the fact that they involved more active learning opportunities, were longer in 
duration and more content-focused, and were more consistent with teachers‘ goals 
and expectations. The authors also suggest that reform activities are more likely to be 
scheduled into the teachers‘ working day, rather than outside of the school on 
weekends or evenings, making these types of PD more likely to be connected with 
current classroom teaching and more sustainable over time (Garet et al., 2001).  
8.3.2 Collective participation, active learning and coherence 
Other aspects of PD that were shown to be most effective included collective 
participation, active learning and coherence. Collective participation, or targeting of 
PD to specific groups of teachers from the same school, department or Grade level, is 
discussed as being more likely to encourage opportunities for active learning and to 
be relevant to teachers‘ own practice. Garet et al. (2001) discuss a number of the 
benefits of targeting PD to specific groups within schools, including that it enables 
teachers to discuss concepts and problems, gives them greater opportunity to 
integrate new skills with current practice within their groups, and contributes to a 
shared professional ―culture‖ or common understanding relating to the PD topic. 
Specific targeting of PD sessions may therefore enable the establishment of a 
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supportive group network within which teachers may share ideas and methods, 
enhancing sustainability of the program. 
 PD sessions that provided opportunity for active learning, through discussion, 
written work, planning and practice, were also found to be more effective than 
didactic-type sessions (Garet et al., 2001). Greater use of such ―hands on‖ learning 
techniques was found to be associated with teachers‘ reported improvements in 
knowledge, skills and changed classroom practice. Additionally, the ―coherence‖ of 
the PD with teachers‘ goals and professional practice was associated with self-
reported change in these same factors.   
An Australian study by Ingvarson, Meiers and Beavis (2005) also examined 
structural and process elements of PD programs and their impact on teachers‘ 
knowledge, practice and efficacy. A total of 3,250 teachers participated in 80 
different PD activities, and were surveyed three months after participation about their 
perceived change in knowledge, practice, their students‘ learning outcomes and their 
own teaching efficacy. Consistent with the results reported by Garet and colleagues 
(2001) the authors found that the most important influence on teachers‘ change in 
practice was opportunities for active learning and reflection on their teaching practice 
(Ingvarson et al., 2005). Additionally, teachers‘ knowledge and practice was also 
positively impacted through the extent to which the PD was seen to strengthen the 
―professional community‖ within the school. Similar to Garet et al.‘s (2001) 
discussion of collective participation, the development of a professional community 
referred to the establishment of opportunities for teachers to share ideas and 
techniques, and encouragement of a supportive network when implementing PD 
content in practice (Ingvarson et al., 2005).  
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8.3.3 PD duration, development of professional communities and follow-up 
support 
Unlike the results reported by Garet et al. (2001), activities that were longer in 
duration (in terms of contact hours) did not impact on teacher or student outcomes 
(Ingvarson et al., 2005). The duration of PD sessions were, however, related to 
opportunity for active learning and collaboration, which may account for some 
differences observed in the other study. It is important, therefore, that even in the 
case of and perhaps particularly for shorter sessions, emphasis is placed on the 
importance of group activities and active participation in learning. A second 
measurement of program duration (in terms of time span of the program) was found 
to be related to improved knowledge and changed practice, through the strengthening 
of professional community (Ingvarson et al., 2005). Again this suggests the 
importance of targeting groups of teachers, such as those within particular 
departments, who are in close daily contact and may be more likely to form 
supportive networks to facilitate implementation of PD strategies.   
The provision of follow-up support and information is also important, 
particularly in terms of increasing teachers‘ knowledge (Ingvarson et al., 2005). This 
finding suggests the need for continued provision of information to consolidate 
learning at key points in time following participation.    
8.3.4 Summary of effective teacher PD 
These studies provided an evidence base for the design and implementation of 
the current PD program, and suggested a number of process issues that are 
particularly important to consider in program design. These include the importance 
of providing opportunities for active learning, scheduling sessions within teaching 
hours, targeting sessions at specific groups, ensuring relevance of the topic to the 
targeted groups, encouraging the development of supportive professional networks 
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for sustainability following the PD session, and providing follow-up support and 
information. 
8.4 INTEGRATION OF THE LITERATURE AND RESEARCH FINDINGS 
INTO PROGRAM DESIGN  
The design of the SPIY connectedness component was informed by the 
findings of the previous PhD studies, including in particular, the systematic review of 
programs (Paper 4) and the interviews with teachers (Paper 5). The form of the PD 
session was also largely informed by the literature reviewed on effective teacher PD 
(see section 8.3).  
8.4.1 Rationale for teacher PD 
The overall design of the SPIY connectedness component was informed by the 
results of the systematic review of programs targeting increased school 
connectedness for risk behaviour change (see Paper 4). The results of this study 
showed that while the majority of programs involved whole-of-school change, this 
approach was both complex and time consuming for schools and required 
widespread administrative and teacher support. These types of programs may be 
difficult to implement in schools with limited resources or capacity for 
comprehensive school change. Additionally, the review also revealed limited 
evidence regarding the elements of multi-component programs that were most 
effective in promoting change, and also a lack of research regarding the level of 
intervention complexity required to result in change in student outcomes. One study 
reported in the systematic review (Paper 4), however, involved a training program 
for teachers in combination with a curriculum component targeting generic, intra- 
and interpersonal life skills and reduced alcohol use (Wenzel et al., 2009). This study 
reported positive impacts on both school connectedness and students‘ reduced 
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alcohol use (Wenzel et al., 2009). This research therefore showed that widespread 
school change as required by many of the reported programs may not be necessary in 
order to impact on connectedness and risk taking behaviour.  
A number of practical constraints associated with delivery of the SPIY 
connectedness component also impacted on program design. For the current research 
for example, implementation across the whole of school was not practical and was 
instead confined to teachers allocated to the SPIY curriculum delivery. This did 
however allow the combined teacher training and curriculum model discussed by 
Wenzel et al. (2009) to be further assessed in the current study, as was recommended 
in the systematic review study (Paper 4). As was reported in that study, additional 
research to that by Wenzel and colleagues is required to test the impact of teacher 
training in connectedness strategies on students‘ connectedness and associated 
outcomes. As such, the SPIY connectedness component was designed to be, overall, 
a teacher PD program in school connectedness, which would be delivered in 
conjunction with the SPIY curriculum elements targeting individual attitudes and 
beliefs and peer protective behaviour. 
8.4.2 Incorporation of teachers’ suggestions 
Analysis of the qualitative data from teachers on their perceptions and 
experiences of school connectedness (Paper 5) informed the development of the 
SPIY connectedness component content. These teachers‘ comments and ideas were 
used primarily to enhance future teachers‘ support of the program (participant 
workbooks stated that teachers were involved in program design), and the clarity and 
ease of understanding of the included content and activities. For example, the ideas 
that teachers had for increasing connectedness among students were included in the 
program, in order to provide concrete examples for other teachers to work from. A 
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table of the teachers‘ suggestions for increasing connectedness (as reported in Paper 
5) was reproduced for the workbooks, with participants encouraged to think about 
these suggestions in developing their own ideas to enhance their students‘ 
connectedness. Additionally, while teachers in that study were able to verbalise a 
link between aspects of connectedness (including needs for belonging and being 
valued, teacher support and successful inclusion and engagement) and risk taking, a 
knowledge gap was identified in terms of the mechanisms by which school 
connectedness influences participation in risk taking behaviour and subsequent injury 
outcomes. Therefore, the SPIY connectedness component was written to include 
information regarding the theory behind the way in which connectedness influences 
behaviour, as informed by the literature review in Paper 1 (e.g., Hirschi, 1969). 
Teachers‘ specific suggestions regarding the preferred structure and content of 
the PD session were also taken into account. While forming part of the data collected 
for the qualitative study (Paper 5), these results were not presented in the paper. 
Some of these suggestions included incorporating core content related to the problem 
of risk taking behaviour and injury, and targeting specific teachers within schools 
and departments rather than organising training sessions for entire school groups or 
for teachers across a number of schools. Firstly, in response to teachers‘ suggestions, 
content was included regarding the problem of risk taking behaviour and injury in 
adolescence, as based on literature review findings (Chapter 1) and results showing 
students‘ level of participation in risk taking behaviours and associated injury rates 
(Paper 2, see Chapter 4).  
The program was also developed for separate implementation within each 
school (i.e. did not bring together teachers across schools), and targeted at those 
departments most likely to implement behaviour change programs (i.e. Health and 
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Physical Education and Pastoral Care departments rather than the whole of school 
staff). Additionally, the program was designed as a half-day session, to be 
incorporated with wider SPIY training into a full day session. This was scheduled 
into teachers‘ PD days so as to minimise disruption to classroom teaching while 
meeting teachers‘ suggestions of incorporating within school hours. This scheduling 
also fits with factors that influence effective program implementation as reported by 
Payne and Eckert (2010), including integration into normal school hours and 
practices. 
8.4.3 Incorporation of effective PD research 
A number of the teachers‘ suggestions for intervention design also aligned with 
best practice recommendations from the literature on effective PD programs, as well 
as further factors that are associated with implementation quality as identified in 
section 8.2. As per teachers‘ comments, the literature suggests that sessions be 
targeted at specific groups of teachers in order that the topic is particularly relevant 
to these groups while also encouraging a supportive professional network, or sense of 
collective participation, for sustainability of the program (Garet et al., 2001; 
Ingvarson et al., 2005). Additionally, research on the factors that influence 
implementation fidelity has shown that a sense of morale, communication and shared 
ownership are important (Gager & Elias, 1997; Petersilia, 1990). The literature on 
effective PD also highlights the importance of providing active learning 
opportunities. This was taken into account in the design of the SPIY connectedness 
component, with activities designed to incorporate group discussion, brainstorming 
activities, and both individual and paired written exercises. Where time is allocated 
to facilitators‘ presentation of concepts, discussion questions are incorporated to 
engage teachers in questioning and reflection on the material presented.  
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The literature on effective teacher PD also indicated the importance of 
provision of follow-up support and information (Ingvarson et al., 2005). The 
targeting of teachers within departments aimed to facilitate support in terms of 
program sustainability, with teachers encouraged to discuss program content further 
following the session in their own departmental meetings. Additionally, a follow-up 
information newsletter was developed highlighting the key concepts presented in the 
session. This was emailed to participants approximately four weeks following the 
session, with the aim being to refresh material and further encourage use of the 
strategies presented in the PD session.   
8.5 RESOURCEFUL ADOLESCENT PROGRAM FOR TEACHERS (RAP-T) 
AND THE SPIY CONNECTEDNESS COMPONENT 
The Resourceful Adolescent Program for Teachers (RAP-T) (Shochet & Wurfl, 
2006) is a PD program for teachers targeting students‘ increased school 
connectedness. RAP-T is a component of the wider Resourceful Adolescent Program 
(RAP), a universal prevention program designed to build resilience and promote 
positive youth mental health. RAP has been the subject of systematic evaluations and 
is endorsed as an evidence based program by the Commonwealth Government 
(Shochet et al., 2001). The RAP-T component involves a series of PD sessions for 
teachers to increase their awareness of the importance of connectedness and to 
develop strategies to enhance connectedness among students. RAP-T is based on a 
model developed for the program comprising: Warmth and empathy, Inclusion, 
Strength focus, and Equity and fairness, called the WISE model. 
The SPIY connectedness component was developed based on RAP-T, 
primarily because the aims of the RAP-T program align closely with the aims of the 
current intervention component: to increase teachers‘ recognition of the importance 
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of school connectedness and to develop strategies to promote students‘ 
connectedness. The RAP-T program is ultimately, however, a program for student 
mental health and wellbeing, and includes content relevant to these issues, with no 
discussion of connectedness as it relates to students‘ risk behaviour and associated 
outcomes. In order to integrate with the SPIY injury prevention curriculum, 
substantial modifications to program content were made to be relevant to the goals of 
the wider SPIY program. These included the addition of content related to the 
problem of risk taking behaviour and injury among adolescents (including 
presentation and discussion of prevalence data), and the way in which connectedness 
can impact on student risk taking and related injury outcomes. The content was also 
reframed to fit within the PD timeframe in the context of additional SPIY curriculum 
training. 
The SPIY connectedness component was developed for the current PhD 
research, drawing upon RAP-T, in consultation with the supervisory team including 
Professor Ian Shochet (RAP program director) as well as the RAP program 
coordinator, Ms Astrid Wurfl. Using the results of the literature review (including 
Paper 1) and Papers 3, 4 and 5, the SPIY connectedness component was designed to 
include content relevant to risk taking behaviour and injury, and to include activities 
relevant to increasing connectedness with students perceived as at risk for problem 
behaviour and injury. Intervention resources were developed (with the RAP-T 
resources being used as a guide), including participants‘ workbooks, a workshop 
presentation, and a group leader‘s manual to ensure standardisation of delivery, as 
discussed by Payne and Eckert (2010).   
While the RAP-T program involves a series of three, three-hour primary 
sessions and a number of booster sessions, practical limitations for the current study 
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(namely limiting teacher training to one full day, including training in SPIY delivery 
and CPR for the curriculum component) led to the design of the one-off session. The 
newsletter sent to teachers in the weeks following their participation in the PD did 
however act as a follow-up and encouraged a refresh of materials. 
A systematic review of previous programs targeting increased student 
connectedness to school was presented in Chapter 6 (Paper 4). A summary of 
previously evaluated programs is provided in Table 6.2. The SPIY connectedness 
component shares several similarities with a number of the programs reviewed, as 
well as several key differences. The core aim of the SPIY connectedness component, 
to increase students‘ connectedness for reductions in risk taking behaviour, was 
shared with all other programs described. Many of the reviewed programs targeted 
risk behaviours including alcohol and drug use (five programs) and delinquency or 
problem behaviour (four programs), and the current program aimed to reduce injuries 
associated with multiple risk behaviours including violence, transport risks and 
alcohol use. Each of the previously evaluated programs was based on a clearly 
identified theory, with several incorporating Social Control theory elements as did 
the current SPIY connectedness component. Key differences, however, included a 
focus on high school students (targeted by just one previously reported program – the 
majority focused on elementary school students), and a primary focus on teacher PD 
in combination with a curriculum-based program, SPIY. The majority of the 
programs reviewed in Paper 4 involved widespread, whole-of-school system change, 
with the exception of one (the IPSY program; Wenzel et al., 2009), which 
incorporated a curriculum-based program in conjunction with facilitator training, and 
demonstrated effectiveness in increasing students‘ connectedness and reducing 
alcohol use.  
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Table 8.1 shows a summary of the content of the SPIY connectedness 
component PD session.  
Table 8.1 
SPIY Connectedness Component Content 
Topic Content 
Introduction  Background information and literature on 
adolescent injury, the wider SPIY program and 
school connectedness 
The problem of injury 
and risk taking 
 The extent of the problem of injury and risk 
taking among adolescents 
 Injury facts and figures 
Understanding school 
connectedness 
 Definition of school connectedness 
 Components of school connectedness 
 ACTIVITY (Group discussion): The benefits 
of school connectedness 
o Benefits for students 
o Benefits for teachers 
 Research on the way in which school 
connectedness influences risk taking and injury 
Identifying what teachers 
do to promote school 
connectedness 
 ACTIVITY (written exercise, group discussion 
and brainstorming): Teachers‘ strengths in 
promoting school connectedness and 
introduction to ways in which teachers can 
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increase connectedness 
 Ideas from teachers for increasing students‘ 
connectedness to school, including Health and 
PE teachers‘ views on promoting 
connectedness 
Putting teachers‘ 
strengths into practice 
 ACTIVITY (written exercise and group 
discussion): Revisiting teachers‘ strengths and 
focusing on risk and injury prevention 
 ACTIVITY (individual or paired written 
exercise): Being a protective school – 
identifying and connecting with high-risk 
students 
 ACTIVITY (group discussion): Moving 
forward and using connectedness strategies 
 
8.6 CHAPTER SUMMARY 
This chapter described the process that was undertaken to design the SPIY 
connectedness component. The design of the SPIY connectedness component, a PD 
session for teachers of 13 to 14 year old students on the importance of school 
connectedness and strategies for increasing students‘ connectedness, was based on 
the findings of previous research on effective PD and program implementation, as 
well as on the findings of the current research. These include findings relating to the 
problem of injury in adolescence, the value of school connectedness in risk taking 
and injury prevention, the evidence provided from previous programs, and the 
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approaches that teachers use to increase connectedness among their students (see 
Papers 2, 3, 4 and 5). The SPIY connectedness component was also based on the 
content of the RAP-T program (Shochet & Wurfl, 2006); however this program was 
substantially revised to meet the goals of the current injury prevention research. The 
program was written across a number of resources including participants‘ 
workbooks, a workshop presentation, and a group leader‘s manual, and was 
implemented in half-day sessions with teachers from high school Health and PE or 
Pastoral Care departments. The process of implementation and evaluation of the 
SPIY connectedness component as well as process and impact evaluation results are 
presented in Chapter 9 (Paper 6).     
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Chapter 9:   Pilot Evaluation of an Adolescent Risk and Injury 
Prevention Program Incorporating Curriculum and School 
Connectedness Components 
9.1 INTRODUCTORY NOTES 
This chapter comprises Paper 6, as taken from: 
Chapman, R.L., Buckley, L., Sheehan, M., & Shochet, I.M. (under review). 
Pilot evaluation of an adolescent risk and injury prevention program incorporating 
curriculum and school connectedness components. Health Education Research. 
Paper 6 is presented in sections 9.2 to 9.6.  
This chapter also comprises supplementary analyses that have not been 
submitted for publication (from section 9.7).   
The study presented in this chapter is situated within Stage 3 of the research 
process: the design, implementation and evaluation of a school connectedness 
intervention as a component of an adolescent injury prevention program. It addresses 
Aims 6-8, which are to: 
 implement the connectedness intervention as a component of a risk and 
injury prevention curriculum program for early adolescents (SPIY); 
 understand processes associated with implementation of the school 
connectedness intervention; and   
 describe the six-month impact of the connectedness version of SPIY on 
change in students‘ connectedness, risk taking and injuries. 
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This study is a culmination of all of the studies and associated papers presented 
in this dissertation. The initial literature review and measurement development study 
(Papers 1 and 2) firstly described the nature of school connectedness as a protective 
factor for risk taking behaviour and established the problem of injury in adolescence. 
A further study of students‘ reports of school connectedness, risk taking and injury 
(Paper 3) identified a link between connectedness and injury, therefore suggesting 
the potential for school-based injury prevention programs to incorporate strategies 
targeting students‘ connectedness to school. Additional studies involved the process 
of collating evidence to inform the design of a school connectedness intervention, 
through a systematic review of evaluated connectedness programs, and a qualitative 
study with teachers on their perceptions of school connectedness (Papers 4 and 5). 
The results of each of these studies were then used in the design of the SPIY 
connectedness component (Chapter 8). This study follows on from those presented in 
the previous papers through an evaluation, using the E-AIC, of the SPIY 
connectedness component as implemented in ACT high schools.  
Although the pilot study in ACT high schools was initially designed to 
comprise four conditions for impact analysis, it was acknowledged that comparisons 
across conditions, and particularly comparisons that enable understanding of the 
benefit of the SPIY connectedness component over and above the SPIY curriculum, 
could be constrained by the small number of schools recruited. Supplementary 
analyses were therefore planned and conducted for inclusion in this thesis, which 
compare results obtained in ACT high schools with those obtained in earlier research 
conducted in Queensland high schools (see section 9.7).     
 Chapter 9: Pilot Evaluation of an Adolescent Risk and Injury Prevention Program Incorporating Curriculum and 
School Connectedness Components 237 
9.1.1 Publication details  
The candidate is the first author on the submitted paper presented in sections 
9.2 to 9.6, and was responsible for all aspects of the manuscript preparation, 
including: reviewing the literature, formulating the research aims, interpreting the 
results and study implications, and structuring and writing the manuscript. 
Additionally, the candidate was actively involved in the data collection for this study, 
including conducting interviews with teachers and administering surveys to both 
students and teachers, and was primarily responsible for both the qualitative and 
quantitative analysis included. The candidate and the second author facilitated each 
of the teacher PD sessions for the SPIY connectedness component, and were 
responsible for supervising the independent observer employed for the process 
evaluation component. The second author was also involved in data collection for 
this study. The second, third and fourth authors are members of the candidate‘s 
supervisory team and their contribution to this paper was also supervisory in nature. 
Each of the co-authors provided permission for this paper to be included in this 
dissertation. 
This paper has been submitted for publication in Health Education Research. A 
first round of reviewer comments have been received, which advised revisions prior 
to acceptance. The required revisions have been made and the resubmitted paper is 
current under a second round review.  
This work was supported by a grant from the NRMA-ACT Road Safety Trust 
awarded to the candidate.   
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9.2 ABSTRACT 
School connectedness is an important protective factor for adolescent risk 
taking behaviour. This study examined a pilot version of the Skills for Preventing 
Injury in Youth (SPIY) program, combining teacher professional development for 
increasing school connectedness (connectedness component) with a risk and injury 
prevention curriculum for early adolescents (curriculum component). A process 
evaluation was conducted on the connectedness component, involving assessments 
of program reach, participant receptiveness and initial use, and a preliminary impact 
evaluation was conducted on the combined connectedness and curriculum program. 
The connectedness component was well received by teacher participants, who saw 
benefits for both themselves and their students. Classroom observation also showed 
that teachers who received professional development made use of the program 
strategies. Grade 8 students who participated in the SPIY program were less likely to 
report violent behaviour at six-month follow-up than were control students, and 
trends also suggested reduced transport injuries. The results of this research support 
the use of the combined SPIY connectedness and curriculum components in a large-
scale effectiveness trial to assess the impact of the program on students‘ 
connectedness, risk taking and associated injuries.    
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9.3 INTRODUCTION 
School connectedness, defined as ‗the extent to which students feel personally 
accepted, respected, included and supported by others in the school social 
environment‘ (Goodenow, 1993), has been repeatedly identified as an important 
protective factor in adolescent development. Increased school connectedness is 
associated with higher levels of school retention, fewer depressive symptoms, and 
reductions in risk taking behaviours (Bond et al., 2007; Dornbusch et al., 2001; 
Shochet et al., 2007). Consistently, research reveals links between increased school 
connectedness and reduced alcohol use, violence, delinquent behaviours and also, 
external to the school setting, transport risks. For example, research has shown that 
higher levels of school connectedness are strongly related to students‘ delayed 
initiation of cigarette smoking, alcohol and marijuana use, delinquency and violent 
behaviour (Dornbusch et al., 2001), and that school connectedness is a stronger 
protective factor than family connectedness for acting out behaviours, including 
substance use, absenteeism, delinquency and transport risks (Resnick et al., 1993). 
Extending beyond risk behaviours to associated outcomes, a recent study has shown 
that 13 to 14 year old students‘ self-reported connectedness was negatively 
associated with transport-related risk behaviours, such as riding with dangerous and 
drink-drivers, as well as associated transport injuries (Chapman, Buckley, Sheehan et 
al., 2011).  
Students‘ connectedness to school declines throughout adolescence, 
particularly following the transition to high school (Monahan et al., 2010; Whitlock, 
2004). As the link between reduced connectedness and escalation of risk behaviours 
has become established, interventions targeting this factor have begun to be 
developed and evaluated. In a comprehensive review of programs to reduce problem 
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behaviours, Freiberg and Lapointe (2006) reported that the most successful moved 
beyond a disciplinary focus to building connectedness and caring relationships 
within the school. Programs such as the Child Development Project, Seattle Social 
Development Project, Raising Healthy Children, and Gatehouse Project have all 
targeted increases in school connectedness, with some demonstrated successes in 
improving students‘ connectedness as well as reducing risk taking behaviour 
(Battistich et al., 2000; Battistich et al., 2004; Catalano et al., 2004; Catalano et al., 
2003; Hawkins et al., 1999; Hawkins et al., 1992; Hawkins et al., 2001; Patton et al., 
2003). Many of these programs are, however, complex and time consuming, 
involving widespread school change, and may be difficult to implement in schools 
with limited resources or capacity for widespread school reorganisation.  
Working within these limitations, there may be some scope for teacher-focused 
connectedness interventions to be implemented as part of curriculum-based 
prevention programs. For example, the German Information + Psychosocial 
Competence = Protection (IPSY) program is primarily a curriculum-based life skills 
intervention; however it also focuses on connectedness through its incorporation of 
teacher training in interactive teaching methods (Wenzel et al., 2009). An evaluation 
of IPSY demonstrated positive effects on students‘ connectedness and reduced 
alcohol use. This program was however targeted at elementary school students and 
had a narrow focus on substance use. There has been no documented research into 
the effects of training for teachers in connectedness issues as part of curriculum 
programs targeting secondary school students, or on programs targeting a broader 
range of risk taking behaviours or injury outcomes.  
Interventions targeting both individual attitude and personal and peer 
behaviour change through the school curriculum, as well as increased social 
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protection through teacher Professional Development (PD) for enhanced student 
connectedness, align with a conceptual framework proposed by Jessor and colleagues 
(2003). This framework outlines the importance of key protective factors for 
adolescent health including having salient controls (e.g. friends actively intervening 
to reduce risk), having models of positive and safer behaviour (e.g. friends who 
engage in fewer risks) and an environment of support (e.g. a school where teachers 
encourage connections and support).  
The aim of the current research was to examine a school connectedness version 
of the Skills for Preventing Injury in Youth (SPIY) program. The connectedness 
component was designed to develop an environment of teacher and school support 
for early adolescents receiving the personal and peer curriculum-based component of 
the program. The curriculum component has been evaluated (Buckley & Sheehan, 
2009; Buckley et al., 2010), and this paper will focus on the process evaluation and 
initial impact of the connectedness intervention and the linkage between the two 
components. 
9.3.1 SPIY curriculum component 
The SPIY curriculum component is an eight-week curriculum-integrated unit 
designed to prevent and reduce harm associated with risk taking and injury among 
Grade 8 students (aged 13 to 14 years). Health or Pastoral Care teachers trained in 
program delivery teach the lessons. Targeted risk taking behaviours include; risky 
bicycle, motorcycle and car use, riding as a passenger with risky drivers, 
interpersonal violence, and alcohol use. The primary aims of the SPIY curriculum 
are to increase safer behaviours, including actively intervening in and reducing 
peers‘ involvement in risk, decrease individual risk taking, and increase perceptions 
of injury severity and preparedness to help friends through first aid training. 
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The SPIY curriculum incorporates eight weekly, 50-minute lessons based 
around presentation of a risk taking injury scenario, designed to provide the 
opportunity for practical application of skills to situations relevant to the target 
audience. Multiple activities are designed with the scenarios, including discussions 
and role plays, using behaviour change techniques from Cognitive Behaviour 
Theory. Curriculum activities are also based on the Theory of Planned Behaviour 
(Azjen, 1991), which outlines a set of target constructs for change that are posited to 
predict behaviour. Process and short-term impact evaluations indicated that the 
curriculum component was able to be implemented as designed and that participating 
students reported fewer risk taking behaviours following the program than control 
students (Buckley & Sheehan, 2009; Buckley et al., 2010).  
Prior to implementing the SPIY curriculum, teachers attend a PD session to 
promote consistency in standardised delivery across schools. This session provides a 
significant opportunity for further training of teachers in related topics to enhance the 
delivery and potential impact of the program, including school connectedness. 
9.3.2 SPIY connectedness component 
The development of the connectedness component drew upon Jessor et al.‘s 
framework of protection and risk (Jessor et al., 2003), and was based on the 
identified need to support individual attitude and behaviour change, as targeted by 
the SPIY curriculum, with complementing social and contextual protection. A caring 
and connected school context, including the presence of supportive adults and peers, 
also aligns with the SPIY curriculum aims of increasing safer behaviours, and 
actively supporting friends‘ to reduce their risk involvement.  
The SPIY connectedness component was informed by a review of the school 
connectedness literature, students‘ self-report data on connectedness and injury 
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(Chapman, Buckley, Sheehan et al., 2011), and teachers‘ perspectives gained from 
interviews. A workshop was developed to align with best practice recommendations 
for effective teacher PD, including active learning, appropriate targeting and timing 
of sessions, encouragement of supportive professional networks, and provision of 
follow-up information (Garet et al., 2001; Ingvarson et al., 2005). The connectedness 
session also drew upon content from the Resourceful Adolescent Program for 
Teachers (RAP-T) (Shochet & Wurfl, 2006). RAP-T is part of the Resourceful 
Adolescent Program (RAP), which is endorsed as an evidence-based program by the 
Australian Commonwealth Government (Shochet et al., 2001). 
The connectedness component is a half-day PD workshop for teachers of SPIY, 
delivered in conjunction with the SPIY curriculum training to form a full day 
program. The PD is designed to provide teachers with strategies to increase students' 
connectedness to school, with the explicit aim of reducing risk taking, including 
transport risks, violence and alcohol use, as well as associated injuries. As such, it 
includes content on the problem of injury and risk taking in adolescence, definitions 
and theories of school connectedness, and the way in which connectedness is related 
to students‘ behaviour. Approximately one-third of the half-day workshop is spent on 
these topics and associated activities, while the remaining two-thirds focuses on 
strategies for promoting connectedness, and identifying teachers‘ relevant strategies 
and methods for putting these into practice.  
The connectedness component is a manualised program involving 
presentations and interactive participation through discussions and workbook 
activities. The workshop also features extensive discussion regarding incorporation 
of connectedness strategies into the goals and associated activities of the SPIY 
curriculum. The SPIY curriculum lesson plans provide an opportunity to refresh and 
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reinforce the PD content, and approximately one month following participation 
teachers are emailed a booster summary and worksheet, which facilitates further 
teacher discussion and implementation of connectedness strategies into the SPIY 
curriculum.  
9.3.3 Objectives 
The primary objective of this study was to understand processes associated 
with implementation of the connectedness component, including reach, participants‘ 
receptiveness, and teachers‘ initial use of connectedness strategies within their 
classes. A further objective was to describe the initial impact of the curriculum + 
connectedness SPIY program on participating students‘ connectedness to school, risk 
taking behaviours (including violence, transport risks and alcohol use) and associated 
injuries.     
9.4 METHOD 
9.4.1 Participants and procedures 
Teachers and Grade 8 students from five secondary schools in Canberra, 
Australia participated in the research. Three schools were randomly assigned as 
program and two as control schools. Within the program condition, two schools 
implemented the SPIY curriculum and connectedness components, while one 
implemented just the connectedness component. The two control schools acted as 
curriculum-as-usual comparisons, and were provided with the program components 
at the conclusion of the research.  
 A sixth school was initially recruited to implement just the SPIY curriculum 
component, with the intention of being able to compare the schools implementing the 
program components alone with those implementing both components in 
combination. The number of students for whom parental consent was obtained within 
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the sixth school was however too small to enable comparisons (30 Grade 8 students 
had parental consent at baseline; 27.0% response rate) and therefore this condition 
was dropped from the research. 
Prior to the commencement of the research, ethical approval was obtained from 
the university ethics committee, the Education Department, and school principals. 
Written consent was obtained from teachers for participation in questionnaires, focus 
groups and for classroom observation. Active parental and students‘ own consent 
was obtained for participation in questionnaires. All students who returned a parental 
consent form, regardless of the status of consent, were entered in a class draw to win 
a $20 music voucher. 
9.4.1.1 Teachers 
Nineteen of the 21 Health or Pastoral Care teachers (11 female) from the three 
program schools completed a brief questionnaire immediately following participation 
in the PD. Additionally, approximately eight weeks following their participation 
(following SPIY curriculum delivery), 14 of the 21 teachers (nine female) 
participated in focus groups of approximately 45 minutes duration, which were audio 
recorded with teachers‘ permission. 
9.4.1.2 Observer rating 
A single trained, independent observer, blinded to condition allocation, 
attended six Grade 8 Health or Pastoral Care lessons in the three program schools 
following the PD. Only program school classes were observed as a measure of 
connectedness program implementation. The observer was asked not to contribute to 
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lessons, but sat at the back of class and completed a detailed checklist based on that 
used by Reeve and colleagues (2004)
3
. 
9.4.1.3 Students 
Grade 8 students in all five schools completed questionnaires in class prior to 
program implementation, and also at six months post implementation. Only students 
with active parental consent who were present on data collection days were asked to 
participate (44.2% response rate at baseline; 43.9% at follow-up). At follow-up, the 
mean age of students was 13.6 years (SD = 0.5). Data from students in the 
connectedness only school were excluded from the impact analysis; due to small 
numbers for comparisons (41 students completed a survey at baseline; 32.0% 
response rate).  
 A total of 77 students in the two curriculum + connectedness program schools 
(56% male) completed a baseline questionnaire. At follow-up, 92 students (51% 
male) completed the questionnaire. In the two control schools, 196 students (46% 
male) completed a baseline questionnaire, and 207 (50% male) completed the 
follow-up. 
9.4.2 Measures and data analysis 
9.4.2.1 Process evaluation 
A process evaluation enables understanding of critical issues that can inform 
the improved, ongoing implementation of an intervention. The measures of process 
                                                 
 
3
 The checklist reported by Reeve et al. (2004) includes the following measures: students‘ engagement 
(e.g. dispersed attention – focused attention); teachers‘ involvement (e.g. seems cold, closed – seems 
warm, open); teachers‘ autonomy support (e.g., controlling language – informational language); and 
teachers‘ provision of structure (e.g. unclear, complicated – understandable, detailed). Each item is 
rated in a bipolar format, with for example, a supportive style on the right side of the page and a 
controlling style on the left side. For the current study, the student engagement and teacher 
involvement scales were used, along with a scale developed for this study relating to teachers‘ 
connectedness indicators, and consisting of several strategies identified and taught in the SPIY 
connectedness component.    
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evaluation used in this study were taken from several described by Baranowski and 
Stables (2000), including program reach, participant receptiveness, and initial use.   
9.4.2.1.1 Reach 
Program reach was assessed through the researchers‘ examination of ‗depth‘ 
(components of the PD received by the teacher participants) and ‗spread‘ (number of 
teacher participants receiving the PD).  
9.4.2.1.2 Participant receptiveness 
Participants‘ receptiveness was examined through teacher questionnaire and 
focus group data. Questionnaire items asked teachers to rate the connectedness PD in 
terms of, for example, its relevance, usefulness and importance. Items such as ‗I 
would recommend this program to other teachers‘ were rated on a 5-point Likert 
scale (1 = Strongly disagree to 5 = Strongly agree). Teachers were also asked to rate 
their knowledge of school connectedness, both before and after the program (1 = 
Basic to 5 = Extensive). 
Teacher focus groups, conducted eight weeks following the PD, focused on 
program perceptions and benefits. Prompts included, ‗What were your perceptions of 
the SPIY connectedness workshop?‘ and ‗What barriers and benefits do you see to 
using the strategies presented in the workshop?‘ Data were transcribed verbatim, and 
analysed using thematic analysis (Braun & Clarke, 2006). Coding involved repeated 
reading and the use of an inductive approach to identify themes progressively (Hsieh 
& Shannon, 2005). Data were examined and categorised based on key words and 
phrases, and labelled codes were grouped within corresponding themes. 
9.4.2.1.3 Initial use 
Use of the PD content was assessed using observation data. The observer rated 
indicators relating to teachers‘ involvement in the class (e.g. teachers‘ knowledge of 
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students), students‘ engagement (e.g. participation), and use of additional 
connectedness strategies as covered in the PD and drawn from the RAP-T program 
(Shochet & Wurfl, 2006). The checklist also provided space for the observer to 
provide additional comments for each category. 
9.4.2.2 Impact evaluation 
Program impact was assessed using student questionnaire data. Measures 
included in the student questionnaire were: 
9.4.2.2.1 Injury 
The Extended Adolescent Injury Checklist (E-AIC) (Chapman, Buckley, & 
Sheehan, 2011) is a self-report measure of the types of injuries experienced and the 
circumstances in which they occurred. Student answer ‗yes‘ or ‗no‘ to whether they 
had each of a list of injuries in the past three months. Included are five transport-
related injuries (e.g. injured while riding as a passenger in a car, riding a bicycle), 
and four violence-related injuries (e.g. injured in a physical fight, being physically 
attacked).  
9.4.2.2.2 Risk taking 
The Australian Self-report Delinquency Scale (ASRDS) (Mak, 1993) with 
modifications by Western and colleagues (2003) is a self-report measure of risk 
taking behaviour. Students answer ‗yes‘ or ‗no‘ to whether they had engaged in risk 
behaviours in the last three months. Included are nine items related to transport risk 
taking behaviour (e.g. ridden in a car with a drink driver, ridden a bicycle without a 
helmet), and four relating to violence risk behaviours (e.g. fight, weapon use).   
9.4.2.2.3 Alcohol use 
The Australian School Students Alcohol and Drugs Survey (ASSAD) (H. R. 
White & Hayman, 2006) is a measure of alcohol use and experience. One item of this 
scale was used, which asked students to indicate how often in the past three months 
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they had drunk a glass or more of an alcoholic drink. Students were coded as having 
drunk alcohol if they answered ‗a few times‘ or more frequently, and having not 
drunk alcohol if they answered ‗never‘.  
9.4.2.2.4 School connectedness 
The Psychological Sense of School Membership scale (PSSM) (Goodenow, 
1993) provides a total connectedness score from 18 Likert-type scaled items. Items 
such as ‗I feel like a real part of this school‘ are rated on a 4-point scale (1 = ‗almost 
never or never‘ to 4 = ‗almost always or always‘).  
9.5 RESULTS 
9.5.1 Process evaluation 
9.5.1.1 Reach 
As a measure of spread, the PD facilitator recorded that all Grade 8 teachers 
(n=21) from the targeted departments within program schools participated in at least 
some of the workshop components. In terms of depth, 19 of the 21 teachers received 
all components of the PD as specified in the standardised delivery manual. One 
teacher left the PD one hour prior to completion of the four-hour session, due to 
classroom scheduling. A second teacher left half an hour prior to completion, due to 
external commitments. All teachers received a workbook, however, which these 
teachers were asked to read in their own time, as well as an email with a summary 
and worksheet approximately one month following the session. 
9.5.1.2 Participant receptiveness 
9.5.1.2.1 Teacher questionnaire 
Teachers agreed strongly with statements including that the connectedness PD 
was relevant, that it was useful to them, and that they would recommend it to other 
teachers. For example, 94.7% of the teachers agreed or strongly agreed with the 
statement, ‗I will use most of the information presented in this program‘, and all 
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agreed or strongly agreed with the statement, ‗I would recommend this program to 
other teachers‘. Figure 9.1 shows the mean ratings from the 19 participating teachers 
regarding perceptions of the program.  
 
Figure 9.1. Participant receptiveness: Teachers‘ self-report ratings of SPIY Connectedness training 
Teachers‘ self-rated knowledge of school connectedness also significantly 
increased from before to after the program, with a paired samples t-test showing that 
mean level of knowledge following the connectedness PD (M = 4.65) was 
significantly higher than knowledge prior to the PD (M = 3.41) (t(16) = -6.13, P < 
.001).   
9.5.1.2.2 Focus groups 
Themes extracted from the focus group data along with example quotes are 
shown in Table 9.1.  
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Table 9.1 
Participant Receptiveness: Themes and Example Quotes of Teachers‟ Perceptions of SPIY 
Connectedness Training 
Themes Example of themes 
Benefits of 
program 
I think the best thing about it for me was it was probably one of the 
first times we‘ve actually been able to get out as all Year 8 Pastoral 
Care teachers and talk about a few little things. And by one of us 
saying, ‗oh this works for so and so‘, and they‘re like ‗oh well I 
don‘t find that, I find this‘, and everyone can make their own 
connectedness as teachers. 
Program 
content 
The interesting thing for me was looking at the number of kids who 
are high risk takers, like it was the injuries...you just go, oh that‘s 
right, like making that connection. 
Positive 
impact of 
program 
It‘s another way of identifying certain students that you would 
normally gloss over or not really worry about. You look at all our 
boys‘ injuries that are stupid or hospitalised and you just go, oh it‘s 
just those boys, but (now) you go, oh yeah you‘re actually not 
connected at school. So it‘s, you know, then taking on another thing 
from there...how do I get them connected at school?  
Targeted 
teachers have 
good student 
relationships  
This is an awesome thing and doing it in PE is the right thing, 
because I genuinely believe that we, our whole staff, have such 
good relationships with the school here, and if they‘re going to 
listen to anyone they will listen to us, and I guess I don‘t feel like I 
connected any more with the students after doing this than I did 
before, yet I still think this is an excellent thing. 
Would benefit Would be good to have…with those that don‘t have those skills, but 
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other teachers you can‘t single out. Would be good to have it whole of school.  
Positive 
addition to 
SPIY 
curriculum 
It gave me a massive opportunity; the thing that the kids loved most 
was to talk about all the stupid things I‘d done and injuries…And I 
think that was probably the most valuable thing because in our 
other health units I don‘t think you know we‘ve really had the 
chance to talk about that sort of stuff. 
 
Overall, teachers commented on benefits of the connectedness PD, for 
example, „It creates awareness around it too, because it‟s not something that…I 
remember being told or being taught to do it all‟, and „It‟s nice to be able to put a 
positive spin on the risk, like to actually think about connecting‟. Several comments 
also suggested that teachers enjoyed the opportunity to get together as a group and 
share their skills and knowledge. Participants also provided specific feedback on 
program content, and acknowledged both the opportunity to learn about students‘ 
risk taking and injury as well as strategies for enhancing connectedness to impact on 
these outcomes. For example, teachers had positive feedback regarding the content 
on developing connectedness strategies, which they saw as something they could 
take ownership of outside of the usual curriculum; ‗(the PD) looked at connectedness 
and that but it was more away from the curriculum which was good, which gave us 
more ownership‟, and also had positive perceptions of the workbook, which many 
suggested they would use again; „I definitely would have a look over it, you know, if 
the school connectedness and that came up, I‟d have a read through for sure‟. As 
well as benefits to themselves, teachers identified some positive impacts for student 
behaviour that had the potential to arise from the program, for example „If they were 
to do something like this…from Year 5, onwards, I think that would significantly 
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reduce the kind of risk taking that they do‟, as well as some impact on teacher 
practice; „I could see a difference in Pastoral Care compared to last year... (the 
teachers were) more interactive in their PC classes‟. 
Teachers did indicate that they, as Health and Pastoral Care teachers, already 
had good relationships with their students (for example, „Health and PE teachers are 
already doing a lot of connectedness stuff‟) and therefore some teachers did not 
believe that the PD impacted on their teaching style, „(many of us) have a good 
relationship with kids anyway‟. These teachers did however still see value in the PD 
and several commented that it was either a useful refresher for them, or that it would 
be useful for all school staff, including teachers in other faculties and those just 
commencing their teaching careers; „I think if you were a teacher though that was 
maybe new, didn‟t have that kind of connection with the kids it might be a really 
good resource for them to have‟.  
Overall, the teachers also indicated that the connectedness PD was a useful 
addition to the SPIY curriculum training, as it allowed a greater insight into and 
perspective of injury and its determinants; „Some (of the connectedness work) is 
handy to do before delivery of the (curriculum) program, to give them a different 
perspective‟. Despite this, however, one teacher failed to see an overt link between 
the PD on connectedness strategies and the SPIY curriculum, „Connectedness is a 
good concept. Don‟t really know how it connected with the program, though‟. 
Additionally, despite the booster summary and worksheet sent to participants 
approximately four weeks following the session, several teachers indicated that it 
was „hard to keep momentum‟ and that as time progressed following the session, 
teachers „might have forgotten‟ the content and strategies presented. 
 Chapter 9: Pilot Evaluation of an Adolescent Risk and Injury Prevention Program Incorporating Curriculum and 
School Connectedness Components 
254  
9.5.1.3 Initial use 
Observations of program school classes were made using a detailed 
observation proforma, with spaces available for qualitative observer comments. 
Table 9.2 shows the primary themes of observation, the specific indicators assessed, 
and some examples of observations made in program classes.  
Table 9.2 
Initial use: Themes, Indicators and Example Comments Made During Observations of Intervention 
Classes Following SPIY Connectedness Training 
Themes Indicators Example of observer comments 
Teachers‘ 
involvement 
Enjoyment of 
class 
Used students‘ names and directed questions at 
particular students. Teacher attentive. Appeared to 
like class. 
 Knowledge 
of students 
Knew students by name. Teacher spent time 
walking through class and did engage in 
conversation with individual students.  
 Language Used colloquial language - age appropriate; 
presented concepts in easy to understand terms.  
Student 
engagement 
Attention Teacher used scenario to immediately engage. Used 
voice tone to sustain attention and interest. Used 
phrases like "lets switch on and concentration 
guys". Teacher revisited ideas several times; 
students would then add extra information.   
 Effort Teacher initiated responses from class constantly. 
Very confident teacher used humour to draw 
students in. Students put in effort in return. 
 Participation Lots of students participated in discussion at 
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different points. Students told stories about their 
experiences.    
Additional 
connectedness 
indicators 
Consistency 
in praise and 
discipline 
Misbehaviour quickly acknowledged and corrected. 
Used statements such as "Guys I love the 
discussion but hands up or else it gets out of 
control". Teacher used jokes and laughed at 
students‘ funny interjections and incorporated them 
into the discussion. Consistently praised on-task 
focus.    
 Interest in all 
students 
Focus on all students, e.g. "Hey guys what about 
this?" Questions addressed to all students. Didn't 
particularly draw in quiet students directly. 
 Request for 
student input 
Authoritative voice tone. Interactive, sat on desk at 
front of class, encouraged detailed responses with 
questioning. Lots of direct instructions. Respectful.  
 Group 
activities and 
discussions 
Group learning encouraged. Got students to stand 
up and demonstrate and practice activities: ‗Talk us 
through step by step what you do‘.    
 
Overall, each of the observations returned positive comments relating to 
teacher involvement and connectedness indicators in program schools, indicating that 
teachers were using strategies presented in the SPIY connectedness PD. 
Additionally, comments on students‘ engagement in the same classroom were 
positive, as rated through observations of their attention, effort and participation. It is 
not known, however, if the findings of these observations resulted from participation 
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in the SPIY connectedness PD, as observations were not undertaken prior to 
participation or among control school classes.     
9.5.2 Impact evaluation 
9.5.2.1 Risk taking behaviour and injury 
The majority of students did not report risk taking or injuries at baseline; 
64.3% reported no transport risk behaviours, 88.5% reported no violence risk 
behaviours, 69.4% reported no transport-related injuries, and 87.3% reported no 
violence-related injuries. These variables were coded as dichotomous, reflecting (a) 
participation in at least one of the risk taking behaviours or experience of at least one 
of the injuries, or (b) none of the risk taking behaviours or injuries. Table 9.3 shows 
the proportion of students who reported at least one of the transport risk behaviours, 
violence risk behaviours, transport injuries, and violence injuries, as well as alcohol 
use, by condition and time. This table also shows the change in these proportions 
from baseline to follow-up.  
Table 9.3 
Proportion Reporting Risk Behaviours and Injuries, Baseline (BL) and Six-month Follow- up (FU), by 
Condition  
 % BL % FU % Change 
Intervention 
Risk taking    
At least one transport risk behaviour 38.2 39.3 1.1 
At least one violence risk behaviour  10.5 8.3 -2.2 
Drunk a glass of alcohol  16.0 28.0 12.0 
Injury    
At least one transport injury 35.1 29.1 -6.0 
At least one violence injury 18.9 19.8 0.9 
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Control 
Risk taking    
At least one transport risk behaviour 34.7 42.9 8.2 
At least one violence risk behaviour  11.9 25.6 13.7 
Drunk a glass of alcohol  11.3 26.2 14.9 
Injury    
At least one transport injury 28.9 33.7 4.8 
At least one violence injury 10.4 14.2 3.8 
 
Baseline differences in outcome variables by condition were initially 
examined. No significant differences were found between program and control 
school students for any of the outcome variables. To assess the impact of the 
program on risk taking and injury, five separate binary logistic regression analyses 
were conducted with participation in risks or experience of injuries at follow-up as 
the dependent variable (DV), condition (program or control) as the independent 
variable (IV), and participation in risks or injuries at baseline entered as a covariate. 
Table 9.4 shows the findings of the logistic regression analyses.  
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Table 9.4 
Impact evaluation: Logistic Regression Analyses Predicting Risk Taking and Injury by Condition 
 Note. Reference category is None. OR = odds ratio. CI = confidence interval. Wald= 
Wald statistic. B = regression coefficient. SE = standard error.  
  
Participation in SPIY significantly predicted violence risk taking behaviour at 
follow-up, after controlling for baseline differences in violence. Self-reports of 
violence risks reduced among program school students, and increased among control 
students, from before to after the SPIY program. At follow-up, control school 
students were 5.3 times more likely to report violence risk taking than intervention 
school students, relative to the baseline rate. No other analyses were significant; 
however examination of Table 9.3 shows that the results for transport injuries were 
also trending in this direction. 
9.5.2.2 School connectedness 
Overall, school connectedness scores decreased significantly from baseline to 
follow-up for both program (M = 3.08, SD = 0.53 at baseline, M = 2.87, SD = 0.50 at 
follow-up, p < .01) and control school students (M = 3.19, SD = 0.46 at baseline, M = 
Variable B (SE) Wald OR (95% CI) P 
Risk taking     
Any transport risk behaviour -0.24 (0.37) 0.43 0.79 (0.39, 1.61) .512 
Any violence risk behaviour -1.65 (0.66) 6.24 0.19 (0.05, 0.70)  .012 
Alcohol use 0.28 (0.48) 0.34 1.32 (0.52, 3.36) .561 
Injury     
Any transport injury -0.26 (0.38) 0.46 0.78 (0.37, 1.62) .500 
Any violence injury 0.04 (0.52) 0.01 1.04 (0.37, 2.90) .940 
 Chapter 9: Pilot Evaluation of an Adolescent Risk and Injury Prevention Program Incorporating Curriculum and 
School Connectedness Components 259 
3.01, SD = 0.55 at follow-up, p < .001). To assess the effect of the program on school 
connectedness, an analysis of covariance (ANCOVA) was conducted with school 
connectedness score at follow-up as the DV, condition as the IV, and school 
connectedness score at baseline entered as a covariate. This analysis showed no 
difference by condition in school connectedness (F(1) = 1.52, P = .220).  
9.6 DISCUSSION 
The aim of this study was to examine a pilot version of the Skills for 
Preventing Injury in Youth program, by conducting a process evaluation of the SPIY 
connectedness component, and an initial impact evaluation of the combined 
curriculum and connectedness components. Prior to this study, there had been no 
documented research into the implementation of school connectedness strategies as 
part of injury prevention programs. This is however an important area of research, as 
school connectedness is a significant protective factor for adolescent risk taking, 
including risks that have serious injury outcomes. Most previously evaluated school 
connectedness programs, with the exception of IPSY (Wenzel et al., 2009), have 
involved widespread school change as a means of improving students‘ connectedness 
(e.g., Battistich et al., 2000; Battistich et al., 2004; Catalano et al., 2004; Catalano et 
al., 2003; Hawkins et al., 1999; Hawkins et al., 1992; Hawkins et al., 2001; Patton et 
al., 2003). The SPIY connectedness component was developed as a teacher PD 
program to be implemented in conjunction with the SPIY curriculum, and this study 
involved a small-scale pilot to understand processes surrounding its implementation 
as well as initial impact. 
9.6.1 Process evaluation 
Effective process evaluations are critical in that they provide information 
regarding future development and implementation of programs (Melde, Esbensen, & 
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Tusinski, 2006). The process evaluation measures used in the current study included 
reach, participant receptiveness, and initial use (Baranowski & Stables, 2000).  
Records of participant attendance suggest that program reach was widespread. 
Scheduling training at times accessible to most teachers, particularly within school 
hours, is important. Recruitment into the PD was also facilitated by the Heads of 
Department, who expressed the importance of attendance and encouraged staff 
participation. Gaining acceptance and approval at an administrative level has been 
shown to be critical to the successful implementation of school-based programs 
(Melde et al., 2006). Overall, teachers had positive perceptions of the SPIY 
connectedness component and indicated that their knowledge of school 
connectedness increased. Teachers‘ receptiveness and support has also been shown 
to be an important factor associated with successful implementation of school-based 
programs (Fagan & Mihalic, 2003). The use of a measure asking participants‘ to rate 
their own knowledge of connectedness may, however, have an associated social 
desirability bias. An objective measure would have provided a more reliable means 
of knowledge change.  
Self-report measures of participant receptiveness indicated that overall, 
teachers were engaged in and enjoyed the PD; however they do not provide an 
understanding of teachers‘ use of the program content in their subsequent teaching. 
This was addressed through independent observations. Observation checklist 
comments suggested that participants made use of program strategies that were 
evident in their teaching and class involvement, and students‘ engagement in the 
lessons. There were limitations associated with the observation component of the 
research, however, including the use of only qualitative data due to a small sample 
size, and a lack of observations made before program implementation or in control 
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classes. As such, these results should be viewed in conjunction with the other process 
evaluation measures. For example, data from the teacher focus groups suggests that 
some changes in teacher practices were noted; however these data also reveal that 
maintenance of teacher knowledge and change following the program proved 
difficult for some.      
Within the focus groups overall, teachers had positive feedback regarding the 
PD, and indicated some potential benefits for themselves and students. Many 
teachers did, however, perceive the program as being more relevant for staff with 
fewer skills than they already possessed. Several teachers suggested that the PD may 
be particularly appropriate for newly appointed teachers who „didn‟t have that kind 
of connection with the kids‟, or even for the „whole of school‟, to capture new 
teachers. All participants reported that they would recommend the connectedness PD 
to others, which suggests that recruitment of the whole school staff may be an option, 
particularly as groups of teachers participate and encourage others to attend future 
sessions.  
The participants in this research (Health and Pastoral Care teachers) already 
saw themselves as having positive relationships with students. The Health teachers 
primarily taught all Grade levels of Health and Physical Education, while Pastoral 
Care teachers‘ specialty areas covered all departments. Those who express interest in 
taking Pastoral Care lessons may however be those most interested in developing 
connected relationships with their students. Despite a large body of research existing 
on teacher-student relationships (e.g., Hamre & Pianta, 2006; Wentzel, 2010), there 
is none documented regarding teachers from various departments and the differing 
kinds of connections they have with their students. Future research may seek to 
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understand the nature of Health and Pastoral Care teachers‘ relationships with their 
students, as compared with teachers of different subject areas.  
Teacher participants primarily indicated that the link between connectedness 
and the SPIY injury prevention curriculum was positive, in that the PD gave them a 
better perspective and increased awareness of curriculum delivery methods and 
means of increasing adolescent protection. Many teachers had not before thought of 
their students‘ risk taking and injury from the perspective of their connectedness to 
school; ‗but (now) you go, oh yeah, you‟re actually not connected at school‟. The PD 
session prior to SPIY curriculum delivery appears to be a critical teachable moment, 
which enables teachers to think about their students‘ risk taking and injury from a 
new perspective and develop strategies to enhance delivery of the SPIY curriculum 
content. Although primarily positive, one teacher indicated that they did not see a 
clear link between the PD and curriculum program, and additional feedback 
suggested some difficulties in sustaining „momentum‟ for use of PD strategies as 
time progressed following the session. Although booster material was sent 
approximately four weeks following the session, the current evaluation did not 
incorporate assessment of this material and therefore suggests the need for future 
research to address its effectiveness and possibilities for sustaining changes in 
classroom practice.   
9.6.2 Impact evaluation 
An initial impact evaluation showed that, overall, there was a trend toward 
reduced or consistent risk taking and injury following participation in the SPIY 
program, as opposed to overall increases observed among the control school 
students. Students‘ participation significantly predicted reduced violence risk taking 
six months following implementation. There were, however, no other significant 
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changes, although the small sample size in this pilot study limits the power available 
to detect significant effects.   
 Supporting the results of previous research (e.g., Monahan et al., 2010; 
Whitlock, 2004), students‘ connectedness to school decreased over time. This 
demonstrated decline throughout adolescence indicates the need for intervention. The 
current program, however, did not impact on school connectedness scores. Students‘ 
connectedness to school, which incorporates cognitive, affective and behavioural 
components including motivations and expectations, feelings about teachers and 
peers, and involvement in school activities (Jimerson et al., 2003), may however 
require a longer process of change than is measurable in six months. Further research 
is needed to determine the potential longer-term impact of the SPIY program on 
students‘ connectedness to school. The SPIY connectedness component was also 
delivered as PD workshops for teachers within specific teaching departments. A 
number of items on the PSSM reflect a more whole-of-school approach to student 
wellbeing. Future research is needed to further establish the degree of intervention 
required to impact on connectedness, which could incorporate cost-benefit analyses 
of teacher PD activities as compared with more complex whole-of-school strategies, 
which have proven effective in increasing connectedness in previous research (e.g., 
Battistich et al., 2000; Battistich et al., 2004; Catalano et al., 2004; Catalano et al., 
2003; Hawkins et al., 1999; Hawkins et al., 1992; Hawkins et al., 2001; Patton et al., 
2003). 
9.6.3 Limitations and future research 
While the current findings are promising, they must be considered in the light 
of some limitations. The SPIY program was implemented in a small number of 
schools with correspondingly small sample sizes. Additionally, there was a low 
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response rate, leading to the exclusion of connectedness and curriculum only 
conditions. As such, we were unable to assess the impact of the program on 
individual risk taking behaviours or to conduct analyses by sex, or to examine the 
impact of specific program components. Additionally, with so few schools, school 
effects could not be determined, and clustering effects were not examined. This was 
a pilot evaluation, however, with the view to assess processes and initial impact. 
Future research on the effects of this program should incorporate additional schools 
and larger sample sizes, and incorporate cluster randomisation.  
 While small, the current response rate is not unusual. The active parental 
consent process frequently required for school-based research typically results in 
student participation rates ranging from 30% to 60% (Wolfenden, Kypri, Freund, & 
Hodder, 2009). There may be some non-response bias present in the current results 
however, as students‘ who participate in a greater number of risk taking behaviours 
are less likely to participate in research requiring active parental consent (Wolfenden 
et al., 2009). A number of strategies were used in the current study to encourage the 
return of parent consent forms, including continued contact with the school and the 
use of a class draw for those returning the form. Wolfenden and colleagues‘ (2009) 
research however suggests a number of additional strategies that may be used in 
future research, including direct contact with parents and reminder contacts.  
9.6.4 Conclusions 
Previous research and the results of the current pilot study have shown that 
connectedness to school declines throughout adolescence, at the same time as risk 
taking behaviour and injuries are increasing (Monahan et al., 2010; Whitlock, 2004). 
The consistent relationship between school connectedness and risk taking supports 
the need for injury prevention programs to continue to target this important 
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protective factor. The incorporation of connectedness strategies within curriculum-
based programs for injury prevention may be an important means of facilitating 
change.  
The results of this study provide valuable information regarding design and 
implementation of school connectedness programs for risk and injury prevention. For 
example, further research may address specific groups of teachers that should be 
targeted. Considering teachers‘ perceptions and the positive results of whole-of-
school interventions, it may be that PD on enhancing students‘ connectedness should 
be delivered across all school staff. Teachers also indicated that they appreciated the 
PD as a rare opportunity to take time out with others to share knowledge and ideas 
that may improve their practice. Future training may therefore build on this positive 
aspect by focusing more on skill and knowledge sharing among participants as a 
means of increasing teacher connectedness with each other, as well as facilitating 
development of connectedness strategies for their students.  
The results of this pilot research have shown promise for the SPIY program as 
a means of adolescent risk and injury prevention, as well as for the future design and 
implementation of the SPIY connectedness component. This research also supports 
the use of the combined SPIY connectedness and curriculum components in a large-
scale effectiveness trial to further assess program impact on students‘ connectedness, 
risk taking and associated injuries. 
9.7 CURRICULUM ONLY COMPARISON 
9.7.1 Introduction 
The pilot evaluation study reported in the above publication was initially 
designed to incorporate four conditions for impact analysis: 
 SPIY curriculum + connectedness (2 schools) 
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 SPIY curriculum only (1 school) 
 Connectedness only (1 school) 
 Control (2 schools) 
It was acknowledged that the planned recruitment of small numbers of schools 
within each condition for this pilot might have resulted in inability to conduct 
comparisons across all conditions. It is recognised, however, that in order to 
appropriately assess the impact of the combined intervention (incorporating 
curriculum and connectedness components) on student outcomes, comparisons with 
students belonging to a SPIY curriculum only condition are preferred. Additional 
data from an evaluation of the impact of the SPIY curriculum is available from a 
previous trial conducted in Queensland state high schools four years earlier (see 
Buckley et al., 2010, for a short-term impact evaluation of this trial). These data are 
accessed and used in analyses reported in this chapter.  
The low response rates achieved in this pilot study in ACT high schools did in 
fact limit the capacity to report on comparisons across the four groups, as reported in 
Paper 6 (sections 9.2 to 9.6). At baseline, 30 Grade 8 students in the curriculum only 
school, and 41 Grade 8 students in the connectedness only school, had active parental 
consent (as required by the approved ethics protocol) and participated in the survey 
(27% and 32% response rates, respectively). These conditions were therefore 
dropped from the impact analyses for that research. The planned comparisons with 
Queensland trial schools have subsequently been conducted. 
It is recognised that there are limitations with comparing data collected from 
schools located in geographically disparate areas, and this is discussed in section 
9.7.4. This section will report on the analyses comparing data from the students in 
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the current SPIY curriculum + connectedness schools (ACT high schools) with that 
from students in the SPIY curriculum only schools (Queensland high schools).  
9.7.2 Method 
9.7.2.1 Participants 
Participants in the SPIY curriculum + connectedness condition were Grade 8 
students from two state high schools in the ACT. The Index of Relative Socio-
Economic Advantage/Disadvantage, as derived from the 2006 Census, was noted for 
the Statistical Local Areas in which the two schools are located. The Index is 
constructed from attributes of the population in the area, such as educational 
attainment, income, employment and occupation, and ranges from 1-10, with low 
values indicating disadvantage and high values indicating advantage. The two ACT 
schools are located in advantaged areas, with Index scores of 9 and 10 (Australian 
Bureau of Statistics, 2008). A total of 77 students in these two schools completed a 
questionnaire at baseline, and 92 students completed a questionnaire at six-month 
follow-up (see section 9.4.1.3).  
Participants in the SPIY curriculum only condition were Grade 9 students from 
two state high schools in Queensland. Grade 9 is the equivalent age level as Grade 8 
in the ACT. The Indexes of Relative Socio-Economic Advantage/ Disadvantage for 
the Statistical Local Areas in which the two schools are located are 9 and 2, 
indicating one school is in a relatively advantaged area, and the other in a relatively 
disadvantaged area. A total of 359 students had active parental consent and 
completed a questionnaire at baseline. At six-month follow-up, 258 students with 
active parental consent completed a questionnaire.  
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9.7.2.2 Measures 
Students in both conditions completed questionnaires containing the Extended 
Adolescent Injury Checklist (Chapman, Buckley, & Sheehan, 2011), the Australian 
Self Report Delinquency Scale (Mak, 1993) with modifications by Western and 
colleagues (2003), and the Australian School Students Alcohol and Drugs Survey (H. 
R. White & Hayman, 2006). The items used in the current analysis are as per the 
above publication (see section 9.4.2.2). 
In the earlier Queensland trial of the SPY curriculum component, students 
completed a different measure of school connectedness to that used in the current 
study; the School as a Caring Community Profile – II (Lickona & Davidson, 2003). 
As students in the current trial completed the Psychological Sense of School 
Membership scale (Goodenow, 1993) as a measure of connectedness, comparisons 
on school connectedness are not made.  
9.7.2.3 Procedure 
The procedure used for the SPIY curriculum + connectedness schools are as 
reported in the above publication (see section 9.4.1.3).  
In the earlier trial of the SPIY curriculum component, Grade 9 students 
completed questionnaires in class prior to program implementation, as well as 
immediately following the delivery of the SPIY curriculum (eight week follow-up; 
data not used here) and six months post implementation. Only students with active 
parental consent who were present on the dates of data collection were asked to 
participate.  
9.7.3 Results 
Table 9.5 shows the proportion of all participating students who reported at 
least one of the transport risk behaviours, violence risk behaviours, transport injuries, 
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and violence injuries, as well as alcohol use, by condition and time. This table also 
shows the change in these proportions from baseline to six-month follow-up.  
Table 9.5 
Proportion Reporting Risk Behaviours and Injuries, Baseline (BL) and Six-month Follow-up (FU), by 
Condition. 
 % BL % FU % Change 
Curriculum + Connectedness (ACT) 
Risk taking    
At least one transport risk behaviour 38.2 39.3 1.1 
At least one violence risk behaviour  10.5 8.3 -2.2 
Drunk a glass of alcohol  16.0 28.0 12.0 
Injury    
At least one transport injury 35.1 29.1 -6.0 
At least one violence injury 18.9 19.8 0.9 
Curriculum only (Queensland) 
Risk taking    
At least one transport risk behaviour 63.6 48.8 -14.8 
At least one violence risk behaviour  38.0 35.3 -2.7 
Drunk a glass of alcohol  39.9 47.9 8.0 
Injury    
At least one transport injury 50.2 38.1 -12.1 
At least one violence injury 35.2 32.1 -3.1 
 
Baseline differences in outcome variables by condition were initially examined 
using chi-square tests. Significant differences were found for all outcome variables, 
with students in the Queensland curriculum only schools reporting significantly more 
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transport risk taking (χ2(1) = 16.70, p < .001), violence risk taking (χ2(1) = 21.36, p < 
.001), alcohol use (χ2(1) = 15.44, p < .001), transport injuries (χ2(1) = 5.43, p < .05), 
and violence injuries (χ2(1) = 7.32, p < .01) than students in the ACT curriculum + 
connectedness schools at baseline.  
Five separate binary logistic regression analyses were conducted to determine 
whether condition (curriculum + connectedness or curriculum only) predicted self-
reported participation in risk taking behaviours and injuries at follow-up. Baseline 
risk behaviour and injury were entered as covariates for the relevant analyses, due to 
the significant differences observed at baseline. Table 9.6 shows the findings of the 
logistic regression analyses. 
Table 9.6 
Logistic Regression Analyses Predicting Risk taking and Injury by Condition 
Note. Reference category is curriculum + connectedness group. OR = odds ratio, 
odds for curriculum only vs. curriculum + connectedness group. CI = confidence 
interval. Wald= Wald statistic. B = regression coefficient. SE = standard error.  
 
Variable B (SE) Wald OR (95% CI) P 
Risk taking     
Any transport risk behaviour 0.04 (0.39) 0.01 1.04 (0.49, 2.24) .914 
Any violence risk behaviour 1.67 (0.78) 4.62 5.31 (1.16, 24.37)  .032 
Alcohol use 0.48 (0.41) 1.39 1.62 (0.73, 3.62) .238 
Injury     
Any transport injury 0.54 (0.39) 1.88 1.71 (0.79, 3.67) .171 
Any violence injury 0.81 (0.52) 2.40 2.25 (0.81, 6.25) .121 
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Group participation was found to significantly predict reports of violence risk 
taking behaviour at follow-up, after controlling for baseline differences in violence. 
Self-reports of violence risks reduced slightly among both groups of students from 
before to after participation in the SPIY program, however at six-month follow-up, 
the odds of reporting violence risk behaviour was 5.3 times higher among SPIY 
curriculum only students than among SPIY curriculum + connectedness students. No 
other analyses were significant, and examination of Table 9.6 shows decreasing or 
consistent trends in risk behaviour among both groups, for all behaviours except 
alcohol use, which increased over time among both groups.   
9.7.4 Discussion – Curriculum only comparison 
The results of these analyses replicate those found in the ACT trial, in that 
condition was a significant predictor of self-reported violence risk taking behaviour 
at six-month follow-up. The odds of violence risk behaviour was significantly lower 
among the SPIY curriculum + connectedness students than among SPIY curriculum 
only students at follow-up, after taking into account baseline differences.  
There are several limitations associated with this research that must be 
considered when interpreting these results. There was a low parental consent rate, as 
was required by the approved ethics protocol, and a low corresponding sample size 
in the ACT high schools. As per the previous analyses focusing on ACT high 
schools, we were unable to assess the impact of the program on individual risk taking 
behaviours or to conduct analyses by sex. Additionally, this research compared 
students from ACT schools participating in the curriculum + connectedness program, 
with students from Queensland schools participating in the curriculum program four 
years earlier. The location difference in particular is a limitation that must be 
considered. Specifically, both ACT schools were located in advantaged areas, while 
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one of the Queensland schools was located in a relatively disadvantaged area. This 
may account for the significant differences observed in risk taking behaviours and 
injuries between the groups at baseline. These differences were controlled for in the 
analyses, however, and the current findings suggest that students from the curriculum 
+ connectedness program schools were less likely than students from the curriculum 
only schools to report violent behaviour at follow-up, even after taking the baseline 
difference into account. This replication of results found in the ACT trial more 
clearly suggests the potential of the SPIY connectedness component to enhance the 
effectiveness of the SPIY program as a whole, particularly as it relates to change in 
violence-related risk behaviour.  
A further limitation is the inability to compare school connectedness scores 
across conditions at follow-up. This would have enabled insight into the additional 
impact of the curriculum + connectedness version of SPIY on this important factor. 
The measure used in the earlier Queensland trial to assess students‘ connectedness 
was however different to that used in the current research, and so this analysis was 
unable to be undertaken. Further research may assess whether participation in the 
connectedness component has an additional impact on students‘ connectedness 
scores, over and above participation in the SPIY curriculum alone.             
9.8 CHAPTER SUMMARY 
This chapter has described the evaluation of the SPIY connectedness 
component. The first section of the chapter, submitted for publication, focused on a 
trial of the SPIY program conducted in ACT high schools, and this was 
supplemented by additional analyses comparing results obtained in ACT high 
schools (SPIY curriculum + connectedness program components) with those 
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obtained in earlier research conducted in Queensland high schools (SPIY curriculum 
component only). 
Within ACT high schools, evaluation results showed that overall, there was a 
trend toward reduced or consistent reports of risk taking and injury following 
participation in the SPIY program, and increases in reported risk and injury among 
control school students. In particular, students‘ participation in the SPIY program 
significantly predicted reduced reports of violence risk taking behaviour six months 
following the program. Despite this positive finding, however, school connectedness 
was found to decrease among all students.  
Process evaluation results supplemented the impact evaluation findings, and 
showed that, overall, teachers had positive perceptions of the SPIY connectedness 
component, that program reach was widespread, and that teachers made use of the 
program strategies. Further process evaluation findings did however indicate that the 
program should target other teachers in addition to those delivering the SPIY 
curriculum component, and particularly those teachers who do not already have 
connected relationships with their students. While several teachers indicated that the 
program should be delivered across the whole of school staff, this may not be 
possible in some instances due to school-imposed restrictions. A possible avenue for 
future research may be exploring school students‘ nominations and perceptions of 
appropriate school teachers to target for participation in the SPIY connectedness 
component.  
Limitations associated with the evaluation research conducted in ACT high 
schools, including an inability to compare students participating in a SPIY 
curriculum + connectedness condition with those in a SPIY curriculum only 
condition, led to additional analyses comparing ACT data with data collected in 
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earlier research conducted in Queensland high schools. The results of these analyses 
showed that at six-month follow-up, the odds of reporting violence risk behaviour 
was 5.3 times higher among SPIY curriculum only students than among SPIY 
curriculum + connectedness students. This result provided further evidence 
suggesting the benefits of the SPIY curriculum component in reducing violence-
related risk taking.  
The current research did not, however, find an increase in school 
connectedness among program school students. It may be that a more 
comprehensive, whole-of-school approach is required to impact on this important 
construct. Further research is needed to establish the degree of intervention and 
extent of teacher participation required to impact on students‘ connectedness to 
school. School connectedness is also a complex, multi-dimensional construct that 
may require a longer process of change than is observable in a six-month period. 
This short follow-up time frame may have limited the ability to detect changes in 
students‘ connectedness to school, and may also restrict the ability to infer trends in 
the data. Additionally, and related to this follow-up period, it is possible that seasonal 
differences in injuries throughout this period may have impacted on results. A further 
limitation of the current research is that participating schools volunteered their 
involvement, and prior research indicates that volunteer schools may possess 
different qualities to those that do not volunteer (Torgerson & Torgerson, 2001). This 
volunteer bias was negated, however, by the use of a randomisation process to assign 
volunteer schools to either an intervention or control condition.   
Despite several limitations associated with this research, the promising results 
relating to reduced reports of violence risk taking found in this pilot research do 
suggest that the SPIY program is a promising means of adolescent risk and injury 
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prevention. Further large-scale effectiveness trials should more comprehensively 
assess program impact on students‘ connectedness, risk taking and injury.   
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Chapter 10:  General Discussion 
10.1 INTRODUCTION 
The overall objective of this program of research was to reduce adolescent 
injury by increasing students‘ connectedness to school. This was targeted through the 
design of a school connectedness component for an adolescent injury prevention 
program, SPIY. Specifically, the studies included in this thesis describe the process 
undertaken to design and trial the connectedness component. This involved data 
collection relating to school connectedness, including students‘ reports of their 
connectedness, risk taking and injury (Stage 1), a systematic literature review, and 
qualitative research with teachers on their perceptions of school connectedness and 
change strategies (Stage 2). These studies informed the design of the connectedness 
component, and a process and six-month impact evaluation was conducted following 
implementation in high schools (Stage 3).  
This final chapter draws together findings from the three stages of research. 
Firstly, it reviews the aims of the thesis and the three research stages, and examines 
how the findings have addressed the aims. Additional key findings are then 
discussed, including definitional issues, the importance of school connectedness in 
adolescent injury prevention, and the particular benefits observed for reductions in 
violence-related risk behaviour. Key findings relating to teacher professional 
development as a means of targeting school connectedness and issues relating to 
specific departments being targeted as recipients of the SPIY connectedness 
component are also discussed. This chapter will then identify the contributions that 
the various studies have made to the literature, the strengths and limitations of the 
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research, and overall implications for research and practice. Finally, directions for 
future research are proposed.  
10.2 ADDRESSING THE RESEARCH AIMS 
The primary objective of the current research was to reduce adolescent injury 
by developing school connectedness as a component of an injury prevention 
program, SPIY. Each of the included papers addresses this overall objective through 
meeting the specific aims within each of the research stages, as described in the 
following sections.  
10.2.1 Stage 1: Empirical investigation of the relationship between risk 
taking-related injuries and school connectedness 
Stage 1 of this research sought to examine the relationship between school 
connectedness and adolescent risk taking-related injury. It incorporated two main 
aims. The first was to develop a self-report measure of adolescent injury for use in an 
Australian school context and as an outcome measure for evaluation research. The 
second was to examine the relationship between students‘ self-reported risk-related 
injuries, risk taking behaviours and school connectedness. 
10.2.1.1 Aim 1: Develop a measure of adolescent injury 
This aim was addressed through a study reported in Paper 2. This study 
involved the process of development of a self-report measure of adolescent injury, 
called the Extended Adolescent Injury Checklist (E-AIC). This measure was used in 
subsequent stages of this research, including a study investigating the relationship 
between school connectedness and adolescent injury (Paper 3), and as a measure for 
the evaluation of the SPIY connectedness component (Paper 6). 
As well as developing the E-AIC for use in subsequent stages of this research, 
an aim of this study was to develop a measure that would have wider applicability to 
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school-based research and further injury prevention program evaluation. As such, 
this development study also examined the utility of the finalised measure through a 
pre-post questionnaire design. The results showed that responses to the checklist 
remained consistent over time. Additionally, the measure showed high internal 
consistency, and when examined in conjunction with a measure of risk taking 
behaviour, showed a high level of concurrent validity. The process of measure 
development also ensured that the E-AIC was comprehensive, including relevant 
adolescent injury experiences. The E-AIC also uniquely examines types of injuries, 
such as broken bones, and the situations in which injuries occur, such as in fights or 
during sport. The time-efficiency of the scale, as well as the checklist format, enables 
ease of administration to adolescents in school settings. 
10.2.1.2 Aim 2: Examine the relationship between school connectedness and 
injury 
This aim was addressed through a study reported in Paper 3. In this study, high 
school students completed the E-AIC and measures of school connectedness and risk 
taking behaviour. The results of this study showed that higher levels of school 
connectedness were related to fewer reports of involvement in transport and violence 
risk taking behaviours, as well as fewer transport and violence-related injuries. This 
finding is important as it shows that school connectedness may be a protective factor 
for behaviours that extend beyond the school setting, and also for the injury 
outcomes of these behaviours. Additionally, these results show that school 
connectedness may represent a key mechanism and an important target for reducing 
risk taking behaviour and associated injuries.   
The aim of examining students‘ risk taking behaviour in relation to school 
connectedness was also indirectly addressed through the qualitative research with 
teachers from two Queensland high schools (Paper 5). Teachers were interviewed 
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about their relationships with students and how they see these connections as 
influencing students‘ behaviour. The results of this research indicated that teachers 
perceive the relationships that students have with their teachers as having an impact 
on student behaviour, and in particular, that factors such as fairness and discipline, 
feeling valued, supported and belonging, and being involved in the school, are all 
related to student outcomes. To date, teachers‘ perspectives had not been examined 
in research on school connectedness and risk taking behaviour, and this study 
supports the large body of research that has used student samples to establish this 
relationship.  
The results reported in the student survey and qualitative teacher research 
therefore highlighted the importance of incorporating strategies to increase students‘ 
connectedness to school in programs that aim to reduce risk taking behaviour and 
associated injury, and thus further established the need for the injury prevention 
program (SPIY) to include a connectedness component.  
10.2.2 Stage 2: Compilation of an evidence base to inform the design of a 
school connectedness intervention 
Stage 2 of this research program sought to identify and examine best practice 
program resources and assist the development of the intervention. It incorporated two 
further aims. Aim 3 was to systematically review programs that have targeted school 
connectedness to reduce student risk taking behaviour and injury. Aim 4 was to 
examine teachers‘ perceptions of school connectedness and of the relationship 
between students‘ connectedness, risk taking and injury.   
10.2.2.1 Aim 3: Systematic review of programs targeting school 
connectedness 
This aim was addressed through a study reported in Paper 4. This study 
involved a systematic review, which showed that some interventions targeting 
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students‘ connectedness have been effective in reducing adolescent risk taking 
behaviour. Many effective programs, including for example the Child Development 
Project (Battistich et al., 2000; Battistich et al., 2004) and the Seattle Social 
Development Project (e.g. Catalano et al., 2004) did however involve complex 
processes and widespread school system change. Further results of this review did 
however suggest that there is scope to examine the extent of intervention that is 
required to result in changes in students‘ connectedness and associated behaviour, 
with one study reporting positive changes in school connectedness and reduced 
alcohol use following teacher training strategies incorporated into a curriculum-based 
prevention program (Wenzel et al., 2009). This finding informed the design of the 
SPIY connectedness component as a teacher PD program targeting school 
connectedness strategies, to be delivered in conjunction with the SPIY curriculum 
elements (see Chapter 8). 
10.2.2.2 Aim 4: Examine teachers’ perceptions of school connectedness 
This aim was addressed through a study reported in Paper 5. This study 
involved interviews with 14 school staff, including 12 Health and Physical Education 
(HPE) teachers from two state high schools. The results of this study showed that 
teachers perceived the relationship that students have with their teachers, as well as 
other elements of school connectedness such as feelings of being valued and 
supported, as being related to students‘ risk taking behaviour. Teachers saw 
increased school connectedness as an important factor relating to positive outcomes 
that are observable in the school and classroom. Additionally, the findings of this 
study provided a source of information for the design of the SPIY connectedness 
component, as many of the teachers‘ comments were subsequently incorporated into 
program activities.  
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10.2.3 Stage 3: Design, implementation and evaluation of the SPIY 
connectedness component 
Stage 3 of this research sought to design, implement and evaluate a school 
connectedness component of an adolescent injury prevention program. It 
incorporated four further research aims. Aim 5 was to design the material and 
methods for program delivery. Aim 6 was to implement the connectedness 
intervention as a component of SPIY. Aim 7 was to understand processes associated 
with implementation of the school connectedness intervention, and Aim 8 was to 
describe the six-month impact of the connectedness version of SPIY on students‘ 
connectedness, risk taking and injuries.  
10.2.3.1 Aim 5: Design a school connectedness intervention 
Chapter 8 discussed the process undertaken to design the SPIY connectedness 
component. The intervention takes the form of a PD session for teachers of 13 to 14 
year old students, which incorporates elements addressing the importance of school 
connectedness for adolescent risk taking and injury outcomes as well as strategies for 
teachers to use to increase students‘ connectedness to school. The program was 
designed based on the findings of the research presented in Papers 1 to 5, as well as 
previous research on effective PD and program implementation. The SPIY 
connectedness component was implemented and evaluated in a study addressing 
Aims 6 to 8 of the current research. 
10.2.3.2 Aim 6: Implement the connectedness intervention as a component of 
SPIY 
The process of implementation of the SPIY connectedness component is 
described as part of the study presented in Paper 6. The program was implemented as 
a half-day PD workshop for teachers of the SPIY curriculum component in three 
state high schools in the ACT. Two of these schools implemented both the SPIY 
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connectedness and curriculum components, while one school implemented the 
connectedness component alone. Twenty-one Health or Pastoral Care teachers across 
the three high schools participated in the connectedness PD.  
10.2.3.3 Aim 7: Understand processes associated with implementation of the 
school connectedness intervention 
This aim was also addressed through the study reported in Paper 6. This study 
involved a process evaluation of the SPIY connectedness component, which included 
assessments of reach, participant receptiveness and initial use of the program 
strategies. The results showed that the program reach was widespread, and that 
teachers had positive perceptions of the SPIY connectedness component. Focus 
groups and surveys with teachers indicated that they enjoyed the program and 
perceived it as relevant to the SPIY curriculum, and that they would recommend it to 
other teachers. Independent observations of classes run by participating teachers also 
suggested that they made use of the strategies presented in the program. Many of the 
participating teachers did however indicate that, while they enjoyed and found value 
in the program, they saw it as more relevant for teachers who, unlike themselves, did 
not have well-established, positive relationships with their students. This finding is 
further discussed in section 10.7. 
10.2.3.4 Aim 8: Describe the six-month impact of the connectedness version 
of SPIY 
This final aim was addressed in the study reported in Paper 6, and additional 
analyses presented in Chapter 9. In Paper 6, the SPIY connectedness component was 
evaluated using two SPIY curriculum + connectedness program schools, as well as 
two practice-as-usual control schools. Students across the four high schools 
completed surveys prior to and six months following program implementation. The 
results indicated a trend toward reduced reports of risk taking and injury following 
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program participation. Students who participated in the program reported 
significantly fewer violence-related risk behaviours following their participation, 
while reports of violence increased among control school students. There were no 
statistically significant changes in transport risk taking behaviours or in risk-related 
injuries following the program.  
Although the study reported in Paper 6 was initially designed to include four 
conditions for impact analysis, the planned number of schools for recruitment was 
acknowledged as potentially limiting the ability to conduct comparisons across all 
conditions. A low response rate in the recruited schools did in fact limit these 
analyses, and so these were instead undertaken using data obtained in a previous trial 
of the SPIY curriculum conducted in Queensland state high schools. The findings of 
these analyses replicated the results of the ACT trial, in that students in the 
curriculum + connectedness schools reported significantly fewer violence risk taking 
behaviours at six-month follow-up than students in the curriculum only condition, 
after taking into account baseline differences. Despite limitations associated with 
geographic disparity, these additional analyses showed the potential of the SPIY 
connectedness component to enhance the effectiveness of the SPIY program as a 
whole, particularly as it relates to the reduction of violence-related risks.  
Results of the ACT trial, however, showed that connectedness to school 
decreased among both intervention and control school students, from before to six 
months following program implementation. This is consistent with previous research 
showing that students‘ connectedness to school declines throughout adolescence 
(e.g., Monahan et al., 2010; Whitlock, 2004). Although school connectedness was 
found to decrease, it may be that teachers made use of connectedness strategies that 
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impacted positively on their students‘ involvement in risk taking behaviours, and 
particularly their involvement in violent behaviour. 
10.2.4 Summary 
Each of the aims of the current research was addressed through the included 
studies. Aims 1 to 4 involved the collation of an evidence base to inform the design 
of the school connectedness intervention. The studies addressing these aims involved 
the development of a measure of adolescent injury (Paper 2), and the use of this 
measure to show links between students‘ self-reported injuries and their 
connectedness to school (Paper 3). Additionally, a review of previously evaluated 
programs (Paper 4) and interviews with teachers (Paper 5) provided information 
from which to develop the current program. The further aims of this research were 
addressed in a study involving the design, implementation and process and outcome 
evaluations of the school connectedness intervention. This study was described in 
Paper 6 and in the additional analyses reported in Chapter 9.   
As well as establishing results relating to each of the project aims, this research 
has highlighted further key issues relating to the study of school connectedness and 
adolescent risk taking and injury. These issues are discussed in the following 
sections. 
10.3 DEFINITIONAL ISSUES 
This research has drawn further attention to definitional issues surrounding the 
construct of school connectedness. As discussed in the initial literature review (see 
Paper 1), a number of terms have been used to describe the construct of 
connectedness to school, and various definitions have been applied to these terms 
(Libbey, 2004). The terms have included, for example, school connectedness, school 
engagement, belonging, attachment, and involvement, and definitions have varied 
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from simple examples such as liking for school to more complex multi-dimensional 
definitions involving cognitive, behavioural and affective elements (Waters et al., 
2010). Inconsistencies in definitions have led to difficulties interpreting and 
comparing evaluation results, and as was found in the systematic review discussed in 
Paper 4, the associated variability in measurement scales used across reviewed 
papers made comparisons of program effectiveness problematic.    
The current research has however indirectly addressed definitional issues and 
provided further support for a multi-dimensional definition of connectedness. When 
teachers were asked about their perceptions of student-teacher relationships, they 
described various elements of connectedness similar to the multi-dimensional 
definition proposed by Jimerson and colleagues (2003), which incorporates affective, 
cognitive and behavioural dimensions. Teachers‘ descriptions of students‘ 
connectedness to school were all found to include one or more of these dimensions. 
For example, teachers discussed the importance of students feeling valued and 
having a sense of teacher support, which reflects the affective and cognitive elements 
of school connectedness, as well as their engagement in school activities, which 
relates to the behavioural element. In this way, it is evident that school 
connectedness, at least as it is perceived by school teachers, is in fact a multi-
dimensional construct incorporating elements including perceptions of fairness and 
discipline (cognitive connectedness), sense of value and teacher support (affective 
and cognitive connectedness), belonging in school (affective connectedness) and 
successful engagement and involvement in school (behavioural connectedness). The 
SPIY connectedness component was designed to incorporate strategies for teachers 
that address each of these critical elements.  
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10.4 THE IMPORTANCE OF SCHOOL CONNECTEDNESS IN 
ADOLESCENT INJURY PREVENTION 
This research has also established findings relating to the importance of 
addressing the school social context, particularly through increasing school 
connectedness, in preventing adolescent injury. A review of the adolescent risk 
taking and injury literature included in Chapter 1 illustrated the importance of 
targeting multiple protective factors at individual and contextual levels in order to be 
most effective in affecting behaviour change. This theory was highlighted by Jessor 
and colleagues (2003), who propose that protective factors for risk taking behaviour 
include having protective models, personal or social controls, as well as a supportive 
social and environmental context, across family, peer group, school and 
neighbourhood domains.  
Adolescent risk taking and injury prevention programs have generally been 
limited to individual attitude or knowledge change for one particular target behaviour 
(Nigg et al., 1999). The results of the current research, however, suggest that school-
based prevention programs should also incorporate social and contextual protection 
in the form of increased school connectedness. The study of the relationship between 
school connectedness and adolescent injury (see Paper 3) suggested that adolescents‘ 
increased school connectedness is associated with a reduction in injury experiences 
resulting from violence or transport-related risk taking behaviours. This result 
extended previous research in the area, by incorporating additional injury risk 
behaviours such as transport-related risks, as well as the injury outcomes of risk 
taking behaviour. Although this research was cross-sectional, meaning that 
conclusions may not be drawn about the direction of results, previous longitudinal 
research on school connectedness and other risk taking behaviours has suggested that 
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increased school connectedness may protect against later involvement in problem 
behaviour (e.g., Hawkins et al., 1999).  
Results reported in the qualitative study with teacher participants (see Paper 5), 
also supported the position that risk and injury prevention programs should 
incorporate elements targeting the school social context. The teacher participants in 
this study perceived that their students‘ school environment and social context had an 
impact on their behaviour; in that aspects of the student-teacher relationship and 
students‘ feelings of connectedness to school were related to their risk taking. The 
teachers also supported the addition of a connectedness component to a curriculum-
based injury prevention program, as indicated in the process evaluation reported in 
Paper 6. In interviews following their participation in the SPIY connectedness 
component, these teachers suggested that the program allowed them greater insight 
into the determinants of injury and enabled them to more effectively deliver the SPIY 
curriculum lessons, by, for example, talking with students about their own 
experiences with injury and connecting with and engaging the students on that level. 
The results of the evaluation study (see Chapter 9) also gave some support to 
the contribution of a connectedness intervention to promising trends observed in 
reduced risk taking and injury. Students from program schools were significantly less 
likely to report violence-related risk taking behaviour at six-month follow-up, while 
violence-related risks increased among control school students. The reduction in 
reported violence was also replicated in further analyses comparing students from the 
SPIY curriculum + connectedness condition with Queensland high school students 
participating in a curriculum-only version of SPIY. Despite these findings, however, 
as well as other trending results in the direction of reduced risk and injury, overall 
levels of school connectedness were found to decrease among both intervention and 
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control school students in the ACT trial. This finding supports previous research 
showing that school connectedness decreases throughout adolescence (e.g., Monahan 
et al., 2010; Whitlock, 2004), however also indicates that the SPIY connectedness 
component did not reverse this significant trend.  
One possible explanation for this finding may be that the follow-up period was 
not sufficient to capture potential longer-term changes in this construct. As reported 
by Bond and colleagues (2004), change in school systems and students‘ responses to 
these changes occurs over a long period of time. In this case, it may be that the SPIY 
connectedness component is able to influence students‘ connectedness to school, but 
that longer-term follow-ups are necessary to establish this result.        
A further possibility for this finding is that the program in its current format is 
unable to impact on students‘ connectedness to school. Previous school-based 
programs that have attempted to increase students‘ connectedness have incorporated 
school-wide, system level changes, while the current program was targeted at a select 
group of teachers within schools and involved participation in a PD workshop. It 
may be that wider school-level changes are needed to impact on the multi-
dimensional construct of school connectedness, which incorporates cognitive, 
behavioural and affective elements. Although the strategies presented in the SPIY 
connectedness component covered each of these dimensions, the program did not 
incorporate strategies specifically targeting each of these elements but rather 
attempted to change teachers‘ practices through their knowledge and attitudes 
regarding the importance of each of these three dimensions.  
Although the program did not demonstrate an impact on total school 
connectedness scores, there may have been some impact on students‘ perceptions of 
having a teacher in the school that they could go to for help, as measured by one item 
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on the PSSM (Goodenow, 1993). This result was found in the program evaluation 
research reported in Paper 6; however through the revision process associated with 
publication, the material relating to this finding was deleted from this paper. This 
material is now shown in Appendix B. There was a trend to increasing agreement 
with this statement among program school students, with a corresponding decreasing 
trend among control school students. While not representing a complete measure of 
the construct of school connectedness, this is an important factor representing a key 
target of change for reducing risk taking-related injury. Having a supportive teacher 
was found by Goodenow (1993) to be the most significant predictor of 6
th
 to 8
th
 
Grade students‘ connectedness to school. It may be that the presence of a supportive 
relationship with a teacher who is available for students to talk to is associated with 
decreases in students‘ risk taking and injury outcomes. In order to impact on the 
wider construct of connectedness, however, incorporating a greater collection of 
cognitive, behavioural and affective elements, more comprehensive programs 
requiring widespread school system change may be required. 
This research has shown that overall, school-based approaches to injury 
prevention should target both individual attitudes and beliefs toward risk taking and 
its outcomes, as well as social relationships and the wider school context. In 
particular, this research has shown that there may be important implications for 
reductions in adolescent violence. 
10.5 SCHOOL CONNECTEDNESS AND BENEFITS FOR VIOLENCE 
REDUCTION 
This research has shown particular benefits for the reduction of violence-
related risk taking. As shown in Paper 6, reports of violence-related risk taking 
decreased among program and increased among control school students. This result 
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was replicated in additional analyses, which compared students participating in a 
SPIY curriculum + connectedness condition with Queensland high school students 
who participated in an earlier trial of a curriculum-only version of the program. 
Students in the SPIY curriculum only condition were 5.3 times more likely to report 
violence risk behaviour at follow-up than were students participating in the SPIY 
curriculum + connectedness condition, even after controlling for significant baseline 
differences in violence.   
This finding suggests that interventions focusing on the school social context 
may have particular benefits for violence-related risks, over and above individually-
focused, curriculum-based interventions. This supports Jessor and colleagues‘ (2003) 
model of risk and protective factors, which highlights the importance of an 
environment of support alongside the presence of pro-social models and social 
controls against risk behaviours. The current research demonstrated a trend toward 
students having a teacher that they could go to for help (see Appendix B), and 
perceptions of teacher support are considered an important component of school 
connectedness, which fall within the cognitive dimension of the construct (Jimerson 
et al., 2003). 
Previous research has demonstrated links between students‘ sense of teacher 
support and positive behavioural outcomes. For example, McNeely and Falci (2004) 
report on research showing that perceptions of teacher support are associated with 
delayed initiation of as well as reductions in violence-related risks. Additional 
research by Battistich and Hom (1997) showed that students‘ sense of the school as a 
caring community was associated with reduced delinquency, including violence-
related behaviour. It may be that the current intervention, which develops teachers‘ 
strategies for engaging students and creating warm and connected relationships, 
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creates an environment of caring similar to that reported in Battistich and Hom‘s 
(1997) research, thereby demonstrating similar results on behavioural outcomes. 
Eliot and colleagues (2010) have also shown in research with 9
th
 Grade students that 
perceptions of having supportive and caring teachers was associated with willingness 
to seek help for bullying and threats of violence, and further research conducted by 
Yablon (2010) revealed associations between student-teacher relationship quality and 
help-seeking behaviour. The current evaluation did not assess the impact of the SPIY 
connectedness component on help-seeking behaviour, but future research may 
address this, particularly as it relates to threats of violence and bullying-associated 
violence risks.  
Positive findings relating to reduced violence have also previously been 
demonstrated in evaluations of interventions such as the Seattle Social Development 
Project, which showed that fewer ‗full‘ participation students reported violent 
behaviour or other health-risk behaviours, when followed up to 18 years of age 
(Hawkins et al., 1999). The Seattle Social Development Project was however a 
complex whole-of-school intervention combining ongoing teacher training, parent 
education and curriculum components (Hawkins et al., 1999). The current research 
suggests that interventions focusing on teacher professional development on 
connectedness strategies, in association with an injury prevention curriculum, may 
also impact on rates of adolescent violence.  
10.6 TEACHER PROFESSIONAL DEVELOPMENT AS A MEANS OF 
TARGETING SCHOOL CONNECTEDNESS 
The majority of previously reported school-based programs targeting 
connectedness have incorporated school-wide, system level changes (e.g., Battistich 
et al., 2004; Bond et al., 2004; Hawkins et al., 2001). This appears to be an important 
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means of targeting connectedness that fits with the multi-dimensional nature of the 
construct and the school-based factors that have been found to relate to it, including 
the school curriculum and structure (Waters et al., 2010) as well as social processes 
such as relationships within the school, disciplinary processes, and classroom 
management practices (Voisin et al., 2005). Cross and colleagues (2011) also support 
a whole-of-school approach, particularly in relation to bullying and for behaviours 
such as school violence, where adolescents may be victimised by students in 
different Grade levels whose teachers may not have received an intervention 
program. There are considerable practical limitations to a whole-of-school approach, 
however, including a reliance on the long-term commitment of the school and its 
staff as well as continued dedication to widespread changes across the school 
curriculum, teaching practices and other programs targeting the wider school 
environment. The implementation of such programs is a complex process, often 
requiring a substantial time commitment from teachers and the school administration, 
as well as active support from the Principal and other school leaders. Schools are 
frequently also experiencing competing demands within the available curriculum 
framework.      
The results of the systematic review of school-based connectedness programs 
indicated that there might be some potential for programs to focus on teacher training 
in combination with a curriculum-based program (see Paper 4). An evaluation of the 
Information + Psychosocial Competence = Protection (IPSY) program found positive 
program effects on school connectedness as well as students‘ reduced alcohol use 
(Wenzel et al., 2009). The IPSY program is a universal prevention program 
incorporating 15 lessons, as well as two booster sessions over three years, targeting 
generic, intra- and interpersonal life skills. This program extends upon other 
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previously evaluated life skills programs as it also focuses on the promotion of 
school connectedness through teacher training in interactive teaching methods, and 
the inclusions of lessons explicitly focusing on the school and targeting increased 
participation in school activities. A long-term evaluation of IPSY was conducted in 
23 intervention and 21 control schools over four time points spanning three years 
(from Grades 5 to 7), and showed positive long-term effects on reduced alcohol use 
and increased school connectedness among intervention school students (Wenzel et 
al., 2009). Evaluation results also showed that the positive effects on school 
connectedness partially mediated the effects on alcohol use (Wenzel et al., 2009). 
Despite several study limitations including self-selection of schools to the 
intervention group and a weak mediation effect suggesting other factors were 
important in determining positive intervention outcomes, this paper indicates the 
potential for programs targeting teacher training in school connectedness strategies, 
in conjunction with curriculum elements, as an alternative to whole-of-school 
intervention methods.  
The SPIY connectedness component was therefore designed as a professional 
development program for teachers. Aligning with the IPSY model, the SPIY program 
incorporated one day of facilitator training prior to curriculum implementation, and 
focused on strategies for increasing connectedness (SPIY connectedness component) 
as well as interactive teaching methods for use in delivery of the SPIY curriculum. 
Unlike the IPSY program, however, the SPIY curriculum was taught across eight 
lessons in one school term, and did not specifically incorporate modules focusing on 
the school. It did incorporate some life skills training, including problem solving and 
peer communication skills, however was also more broadly focused on first aid and 
injury prevention issues. 
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Although evaluation results showed that the SPIY program did not 
significantly impact on students‘ scores on a multi-dimensional measure of school 
connectedness, teachers were found to make use of the connectedness strategies 
discussed in the program in their classes (see Paper 6). As baseline or control school 
observation was not undertaken, however, we are unable to determine whether this 
was a result of the program or if teachers were already making use of these strategies 
prior to participation in the SPIY connectedness component. Teachers in this study 
did indicate that they found the connectedness component a useful addition to the 
SPIY program, and that they saw the program as having some potential positive 
impacts on their students, in terms of reduced risk taking behaviour. The impact 
evaluation research reported in Chapter 9 also showed particular benefits for reduced 
violence risks among participating students.  
10.7 HEALTH AND PHYSICAL EDUCATION AND PASTORAL CARE 
TEACHERS 
An important finding of the current research was that the participating teachers 
largely saw themselves as already having positive and connected relationships with 
their students. This result was first reported in the qualitative study of teachers‘ 
perceptions of school connectedness and its relationship with student behaviour. 
Through the revision process associated with publication, this was not reported in 
Paper 5. The material deleted from Paper 5 that refers to this finding is shown in 
Appendix C.  
The results of the qualitative study showed that without participating in the 
SPIY connectedness component, teachers already had a good knowledge of 
connectedness and its importance to adolescent outcomes, and that they were able to 
report a number of strategies they used to promote their students‘ connectedness to 
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school. This result was again observed in the process evaluation analysis reported in 
the program evaluation study (see Paper 6). Following their participation in the SPIY 
connectedness component, teachers indicated that they had already been using 
several strategies to connect with their students. Of particular interest were 
comments indicating that, as Health and Pastoral Care teachers, participants felt that 
they were in a unique position to be able to relate well to students. For example, one 
teacher suggested that ―kids can relate to them‖ and that they have something in 
common with their students that lends itself to an informal mentoring role. While 
these results may suggest a potential ceiling effect associated with a social 
desirability bias, it may also be that Health and Pastoral Care teachers see themselves 
as having positive relationships with their students as a result of the role they play for 
them within the school context. 
The fact that teachers from Health and Physical Education and Pastoral Care 
departments were targeted for the SPIY connectedness component may have limited 
the potential for achieving positive results, as, aligning with their perceptions, their 
use of connectedness strategies may already have been high prior to participating in 
the program. The teachers themselves did indicate that they saw the program as 
being more appropriate for teachers from other departments, or for new teachers who 
did not already have established relationships with their students. Despite these 
comments, however, the teachers responded positively to the SPIY connectedness 
component and indicated that they saw potential benefits arising from the program. 
They also enjoyed the opportunity to share their skills in promoting connectedness, 
and this may be an aspect of the program that could be built upon in future revisions 
and development of SPIY. Although teachers in the current evaluation study 
indicated that they were already making use of connectedness strategies, there was 
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no baseline observation of classrooms conducted in order to provide an objective 
assessment of this finding. Future evaluations of SPIY may need to take this into 
account in order to observe whether the SPIY connectedness component has some 
impact on teachers‘ use of classroom management and engagement strategies.  
Of additional interest for future research, however, is the nature of Health and 
Physical Education and Pastoral Care teachers‘ relationships with their students. 
There is a lack of research in this area, and this study has provided an initial insight 
into an issue worthy of further investigation. The differential relationships that 
students have with teachers from various departments and the impact that these 
relationships have in terms of students‘ connectedness may be explored from the 
perspectives of students, and also with teachers from departments other than Health 
and Physical Education or Pastoral Care.  
The current research has therefore shown that while school connectedness is an 
important factor to target in school-based risk and injury prevention strategies, 
programs may need to target teachers from other departments or incorporate whole-
of-school strategies in order to be most effective.  
10.8 CONTRIBUTIONS TO THE LITERATURE 
The current research has provided some important contributions to the 
literature on school connectedness, adolescent risk taking and injury prevention. Of 
significance, this is the first reported program of research that has addressed school 
connectedness in relation to adolescent injury outcomes. Prior to this research, a 
large body of literature had examined the relationship between school connectedness 
and many risk taking behaviours, including substance use and violence, however this 
had not been extended to focus on the outcomes of these behaviours, which are of 
particular importance to adolescent health promotion. This research is also the first to 
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incorporate school connectedness strategies into an adolescent injury prevention 
program. Previously reported school connectedness programs have targeted a variety 
of adolescent health risk behaviours, but again had not extended these programs to 
target the important outcome of adolescent injury. Considering the extensive problem 
of injury in Australia, and the increasing injury rates that are observed throughout 
adolescence, the development of effective school-based prevention programs that 
target multiple relevant risk and protective factors early in adolescence is an 
important area for research and practice.   
This program of research is innovative and significant as it describes the 
complete process of developing school connectedness for an adolescent injury 
prevention program. The use of a sound evidence base in the design of prevention 
programs is considered critical (Botvin, 2003), and this research makes a significant 
contribution in describing the process undertaken to establish an evidence base for 
the design of the SPIY connectedness component. In doing so, this research has also 
importantly addressed a number of gaps identified in the literature, including a lack 
of research into the possible relationship between school connectedness, transport-
related risks and adolescent injuries. The study presented in Paper 3 therefore makes 
a significant contribution, as it was the first to report and establish a finding that links 
connectedness to the outcome of risk-related injury. Additionally, this research 
importantly indicated that school connectedness is associated with risk taking 
behaviours that extend beyond the school setting, in that transport-related risk 
behaviours were also found to be significantly associated with students‘ 
connectedness to school. Jessor and colleagues‘ (2003) reframed Problem Behavior 
Theory states that protective factors including a supportive environment reduce 
adolescents‘ underlying propensity for risk behaviour, which extends to a wide 
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variety of risk taking behaviours that may be observable both within and outside of 
the school context.   
This research was also among the first reported to include teacher participants 
in order to enhance our understanding of the nature of school connectedness and its 
relationship with student behaviour and outcomes. Paper 5 is therefore also 
significant, as it has provided an initial insight into teachers‘ perceptions of school 
connectedness and the strategies that they use to promote connectedness in their 
classrooms. While teachers‘ use of connectedness strategies has been previously 
explored in survey-based research (Vidourek et al., 2011), this study enabled detailed 
findings to be drawn through the use of an in-depth interview methodology. 
Additionally, this research provided an evidence base that could be drawn upon in 
the design of the SPIY connectedness component, in particular through the provision 
of comments on strategies used to promote connectedness that could be incorporated 
into program materials for other teachers to use. 
A further gap in the literature addressed by this research was the lack of a 
single reference for programs targeting school connectedness for reduced risk taking 
behaviour and injury. Paper 4 therefore makes a significant contribution to the 
literature as it has collated evidence from all available evaluated, school-based 
connectedness programs targeting risk behaviour change, and reviewed the evidence 
regarding the effectiveness of each of these interventions. In doing so, this paper has 
provided an understanding of the state of the evidence surrounding the promotion of 
school connectedness in adolescent risk prevention programs, and has established an 
evidence base from which researchers can determine the needs and priorities for 
future program design. Using the evidence established in this review, the current 
PhD program has also extended previous research in attempting to understand the 
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extent of intervention complexity required in order to affect change in students‘ 
connectedness and risk taking behaviour. Based on previous research showing 
change in school connectedness following the implementation of a school curriculum 
and teacher training program (Wenzel et al., 2009), the current research built upon 
these findings to determine whether a teacher training component of SPIY would 
also result in increased students‘ connectedness to school. Paper 6 therefore 
contributes to the literature in describing the pilot evaluation of a program for school 
connectedness and risk behaviour change that may be more readily implemented in 
schools. The SPIY connectedness component described in Paper 6 does not require 
so complex, time-consuming and resource-intensive implementation processes as 
other previously described programs (e.g., Battistich et al., 2004; Bond et al., 2004; 
Hawkins et al., 2001), and while evaluation results suggest that increased school 
penetration may be beneficial, further evaluation is required to more effectively 
assess program impact. 
Further contributions of Paper 6 include the extension of previously reported 
evaluation results for the SPIY program for early adolescents (Buckley & Sheehan, 
2009; Buckley et al., 2010). In previous research, the SPIY program has been shown 
to be effective in reducing scores on an overall measure of students‘ risk taking 
behaviour (Buckley et al., 2010). This research has provided further evidence that the 
SPIY program may be effective in reducing student risk taking behaviour, and has 
provided particular evidence for the reduction of violence-related risks among 
participating students. Additionally, the current research has further contributed to 
the SPIY program in the design of a component targeting the protective nature of the 
school social context, which to date had not been incorporated into the SPIY 
program strategies. This connectedness version of SPIY was shown, in additional 
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analyses presented in Chapter 9, to have particular benefits relating to reductions in 
violence risk behaviour, over and above that observed in an earlier evaluation of the 
SPIY curriculum in Queensland high schools. This finding suggests the importance 
of targeting the school social context in conjunction with individual-targeted 
programs in the prevention of adolescent risk behaviour.   
This research has also contributed to the literature on the measurement and 
evaluation of adolescent injury, through the development of a measure that is 
appropriate for school-based administration (see Paper 2). In the current context of 
increasing demands on teachers‘ time and also on availability within the curriculum, 
simple, time-efficient measures that can be administered quickly and easily within 
the school context are particularly important. The development of the E-AIC has 
therefore contributed to school-based program evaluation and injury assessment, 
through the provision of a measure that may be used in future research.  
10.9 PRACTICAL IMPLICATIONS 
The current research has a number of important implications for both research 
and practice in school connectedness and adolescent injury prevention. 
In regards to school connectedness research, the literature reviews conducted 
for this PhD program have revealed a large body of evidence on the relationship 
between school connectedness and concurrent and later involvement in risk taking 
behaviours. As research progresses, it is important to move forward and build on this 
prior evidence by making use of this relationship in the design of programs to 
increase students‘ connectedness to school. Researchers and practitioners should also 
work from this established evidence-base in the development of injury prevention 
programs. To date, many risk taking and injury prevention programs have targeted 
change in individual attitudes and behaviours (Nigg et al., 1999), and have not 
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incorporated strategies relating to the wider school social context. The literature 
reviewed for the current research also indicates the importance of targeting multiple 
risk taking behaviours through strategies addressing risk and protective factors at 
individual and contextual levels. This literature, as well as the results of the current 
research on students‘ connectedness and injury and teachers‘ perceptions of 
connectedness, therefore suggests that injury prevention programming should 
address the school social context as well as individual attitudes and beliefs in 
targeting adolescent risk behaviour change.  
The evaluation of the SPIY connectedness component also extends these 
implications for the design and evaluation of future injury prevention programs. 
Teachers participating in the current study indicated that the SPIY connectedness 
component was beneficial and useful in their delivery of the SPIY curriculum. 
Teachers responded positively to the PD session, which suggests that programs 
targeting the school social context through students‘ connectedness may be an 
important addition to injury prevention programs. Further development and 
evaluation of this program are required however, as the current research did not find 
a positive impact on students‘ connectedness to school six months following 
teachers‘ participation. It may be important to re-visit critical aspects of the program 
model, including its focus on specific school staff, and to assess program elements 
and content in collaboration with teachers to further develop the program. 
Additionally, further evaluations are required regarding the SPIY connectedness 
component prior to widespread implementation. A large-scale and longer-term trial 
of the SPIY connectedness component is required to better evaluate teacher and 
student change.  
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This research additionally highlighted the benefits of consulting with 
stakeholders in the process of program design. According to Fagan and Mihalic 
(2003), school-based prevention programs are more likely to be effective if teachers 
feel a sense of ownership over the program. The use of teachers‘ comments from the 
study reported in Paper 5 ensured that the program incorporated their views and 
aligned with their priorities, as well as provided ecologically valid material for the 
participants‘ workbooks. Consultation with users in the development process is an 
important implication for future researchers and practitioners, as this process 
increases the likelihood of implementation fidelity and subsequently, program 
effectiveness.  
Finally, this research has also highlighted a previously acknowledged 
limitation of school connectedness research; that inconsistencies in definitions and 
measurement of school connectedness have led to difficulties in interpreting research 
and comparing and collating results across disciplines. In order to ensure the timely 
and comprehensive development of effective, evidence-based school connectedness 
programs, it is important that consistent definitions and measurement practices are 
established that transcend research disciplines. A key implication and goal for future 
research on school connectedness and associated interventions should therefore be 
the collation of evidence from across disciplines regarding the construct, and the 
establishment of priorities and processes for future program development and 
evaluation.      
10.10 STRENGTHS AND LIMITATIONS 
10.10.1 Research strengths 
A key strength of the current research was the comprehensive process of 
program development, which ensured that the SPIY connectedness component was 
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based on existing evidence and met appropriate target participants‘ priorities. Within 
this process, a primary strength of the current research involved the use of both 
qualitative and quantitative research methodologies. The in-depth qualitative 
component ensured a comprehensive understanding of the processes through which 
teachers perceived school connectedness as impacting on student behaviour, as well 
as of the means by which they engage students and promote their connectedness to 
school. As well as complementing the quantitative analysis of the student data 
reported in the investigation of risk-related injury and school connectedness (see 
Paper 3), the qualitative methodology focused the design and development of the 
SPIY connectedness component and its incorporation of teachers‘ views and 
priorities.   
A further strength of the program development process was the establishment 
of evidence based on a systematic review of school connectedness programs that 
have aimed to reduce adolescent risk taking behaviour. The systematic review 
methodology ensured that all available evidence on previously reported school 
connectedness programs was logically and consistently summarised and the 
strengths, limitations and key elements of all reported programs were identified. This 
process further enabled clear priorities to be identified for the later design of the 
SPIY connectedness component.    
The current research also made use of a self-reported injury measure developed 
specifically for the aims of the research program. Previous evaluations of adolescent 
injury prevention programs have been limited by inadequate measures of change 
(Sleet & Gielen, 1998). To enhance the methodological strength of the current 
research, a measure of adolescent injury was developed that was appropriate for use 
 Chapter 10: General Discussion 305 
with adolescents in the Australian school context. This measure was used at all 
stages of the research process that required measurement of participants‘ injury.  
10.10.2 Research limitations 
A limitation of the current research was a reliance on self-reported data relating 
to school connectedness, injury and risk taking behaviour. While self-report data has 
been criticised for its reliance on participant recall and the potential for students to 
provide socially desirable responses, previous research has supported the reliability 
and validity of school-based self-report surveys involving injury (e.g., Begg et al., 
1999) and risk taking behaviour (e.g., Brener et al., 2002). Future research may 
however improve upon this method through the use of additional objective measures, 
such as school-based records of student misbehaviour, truancy and injury, and 
teacher evaluations of students‘ connectedness to school. 
Several of the studies included in this research were also limited by small 
sample sizes. For example, as reported in the program evaluation study, the SPIY 
connectedness component was implemented in a small number of schools with 
correspondingly small student and teacher sample sizes (see Paper 6). This led to 
reduced power and an inability to examine results by sex, to conduct analyses 
regarding the impact of the program on individual risk taking behaviours (e.g. riding 
with dangerous drivers, driving, or riding a motorbike, which were combined with 
other behaviours to form ―transport risks‖), or to examine the impact of specific 
program components. This limitation was addressed through additional analyses that 
compared current results with those from an earlier trial of the SPIY curriculum in 
Queensland state high schools; however this research has additional limitations 
largely associated with geographical and possibly temporal disparities between the 
two groups. Additionally, the small number of participating schools in the ACT trial 
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meant that school effects could not be determined and clustering effects were not 
examined. This is an important limitation, as evaluations of school-based programs 
should take into account the fact that students are nested within classrooms and 
within schools, and take these potential clustering effects on the data into account. 
Future evaluations of the SPIY connectedness component should include additional 
schools and larger sample sizes to ensure that these limitations are addressed. 
Additionally, as reported in the study of teachers‘ perceptions of school 
connectedness, the reliance on small sample sizes within small numbers of 
Australian high schools means that findings may not generalise to the wider 
population of teachers or students, such as those from other geographical locations or 
other types of schools (see Paper 5). Teachers were also consistently recruited from 
the Health and Physical Education and Pastoral Care departments, again limiting the 
generalisability of findings beyond this particular sample. This purposive sampling 
did however lead to some important and interesting findings being established 
relating to the nature of these teachers‘ relationships with their students, and the 
potential for future research on this issue. 
A further limitation of the current research was the reliance on cross-sectional 
data in the study of students‘ connectedness and risk-related injury (see Paper 3). A 
key assumption of the SPIY connectedness component is that school connectedness 
is a protective factor for adolescents‘ involvement in risk taking behaviour and 
associated injuries. Although this study established a link between school 
connectedness and injury, the cross-sectional nature of this phase of the research 
means that the direction of causality in the relationship is unable to be determined. 
Despite this, however, previous longitudinal research on school connectedness and 
risk taking behaviour has shown that increased school connectedness is related to 
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reduced risk taking, including alcohol use and violence, over time (Hawkins et al., 
1999). It may be that increased school connectedness in early adolescence leads to 
later reduced injury, however this possibility needs to be examined in future 
longitudinal research.  
The methodology used in the evaluation study was also limited in terms of the 
lack of longer-term follow-up (see Paper 6). A six-month follow-up was conducted 
in this study; however it is possible that potential program impacts may not have 
been able to be observed within this period. For example, it is likely that the impact 
of the SPIY connectedness component on teachers‘ actions within their classrooms 
and on their relationships with students, and subsequently on their students‘ 
connectedness to school, may take some time to become evident. Therefore, any 
potential impact that an increase in school connectedness may have on adolescent 
risk taking and injury may also only be observed over a longer period of time. Bond 
and colleagues (2004) noted in their evaluation of the school-wide Gatehouse project 
that system-level change occurs only over a long period of time. Although the SPIY 
connectedness component is not aimed at whole-of-school system change, it involves 
similar processes in terms of teacher behaviour change and an associated 
commitment to that change, which is also likely to take time to develop and extend to 
associated student benefits.  
10.11 FUTURE DIRECTIONS 
There are a number of directions for future research, including those that have 
arisen from the methodological shortcomings identified within several of the 
research studies. For example, future research may incorporate longitudinal 
methodologies to determine the protective nature of school connectedness for 
adolescents‘ future experiences of injury; the use of objective measures in future 
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evaluations of the SPIY connectedness program, including school-based reports and 
records; and longer-term follow-up evaluations of SPIY including the SPIY 
connectedness component.  
A number of additional avenues for future research have also become evident 
from the current results. For example, the program evaluation study within the 
current research indicated an increasing trend in students‘ perceptions that there was 
somebody within the school that they could go to for help (see Appendix B). 
Previously reviewed literature on school connectedness and students‘ help seeking 
behaviour has shown that, for example, adolescents are more likely to seek help for 
bullying if they see their teachers as caring and interested in them (Eliot et al., 2010). 
In the context of injury prevention programs, an important goal may be to encourage 
students to seek assistance when confronted with issues of violence or risk taking 
behaviour. Therefore, a program that impacts on students‘ willingness to seek help 
from a teacher or adult may be effective in reducing adolescent injury experiences. 
Future research should look more closely at the effects of the SPIY connectedness 
component on students‘ help seeking behaviour, and whether this, in turn, influences 
students‘ participation in risk taking and experiences of injury. 
The current research has also identified a lack of understanding of the level of 
intervention required to affect changes in students‘ connectedness to school. The 
majority of previously evaluated school connectedness programs have incorporated 
whole-of-school change approaches, however the current intervention was based on 
evidence for the effectiveness of teacher training programs implemented in 
conjunction with curriculum-based interventions (Wenzel et al., 2009) (see Paper 4). 
This program was shown to have some impact on students risk taking behaviour, 
however was not found to increase students‘ level of connectedness to school. Future 
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research should further investigate the potential for teacher training programs in 
targeting students‘ connectedness, in order to determine the level of intervention 
required for increases in this important protective factor. Additionally, although 
whole-of-school programs may be found to most effective in increasing students‘ 
connectedness, research has not yet investigated the elements of these programs that 
are most effective. Therefore, future research may also tease apart the impact of 
various elements of whole-of-school connectedness programs in order to assess 
independent, additive, synergistic, or possible iatrogenic effects of these elements or 
components. 
An important additional finding from the current research was that Health and 
Physical Education and Pastoral Care teachers have comprehensive understandings 
of school connectedness and see themselves as making use of connectedness 
strategies and having positive relationships with their students prior to participation 
in training. This finding has important implications for the future development and 
evaluation of the SPIY connectedness component, as the program may be able to 
build on the knowledge of these teachers and utilise skill and knowledge sharing 
activities with teachers from other departments. Future research should investigate 
the potential for such activities to enhance the effectiveness and perceived value of 
the SPIY connectedness component, as well as further examining the nature of these 
teachers‘ relationships with their students and how these can be best built upon to 
affect change in students‘ risk taking behaviour and injury outcomes.  
10.12 SUMMARY AND CONCLUSIONS 
This chapter has reviewed the findings of the current research in terms of how 
each study met the program objective and aims. Overall, the research has described 
the process undertaken to develop school connectedness as a component of an injury 
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prevention program for early adolescents, SPIY. This process, incorporating the key 
research findings, included the development of a measure of adolescent injury that 
was found to be appropriate for school-based program evaluation, and an 
investigation of students‘ self-reported injury and connectedness showing that school 
connectedness may act to protect adolescents from experiences of risk-related injury.  
The PhD research also involved a systematic review of programs targeting 
increased school connectedness for risk behaviour change, indicating that while the 
majority of previously evaluated programs have incorporated whole-of-school 
strategies, such widespread school system change, which is a complex and time-
consuming process, may be met with some resistance in schools and may not be 
necessary in order to impact on students‘ connectedness or risk taking behaviour. 
This study also suggested that there may be some potential for programs to 
incorporate teacher PD to enhance students‘ connectedness in combination with 
curriculum-based program elements. This finding, along with the results of 
qualitative research with school staff revealing teachers‘ perceived importance of 
school connectedness, was used in the design of the SPIY connectedness component, 
a PD program for teachers of 13 to 14 year old adolescents. A process evaluation 
indicated that teachers had positive responses to the SPIY connectedness component, 
and that they made use of the program strategies within their classes. A six-month 
impact evaluation of the SPIY connectedness component also revealed that students 
in program schools reported fewer violence-related risk behaviours six months 
following implementation, and this finding was replicated in additional analyses 
comparing students participating in the connectedness version of SPIY with students 
participating in a curriculum-only version of the program. The trial conducted in the 
ACT however showed that students‘ connectedness to school decreased over time.  
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Overall, these findings support the importance of school connectedness in 
adolescent risk taking and injury prevention; and provide some evidence for the 
effectiveness of the connectedness version of SPIY in reducing violence risks, above 
and beyond that provided by a curriculum-only version of the program. Additionally, 
the current results support the model of risk and protection proposed by Jessor and 
colleagues (2003), which indicates the importance of an environment of support in 
reducing risk behaviour. Further research is needed to address the methodological 
limitations of the current evaluation research, including incorporation of a longer-
term follow-up, and larger sample sizes across multiple schools in order to determine 
clustering effects. The findings of this research have also indicated a number of 
issues that could benefit from additional research, including Health and Physical 
Education and Pastoral Care teachers‘ perceptions of their positive relationships with 
students and the benefit of targeting teachers from other departments in school 
connectedness programs, as well as the level of school system change that is required 
in order to positively impact on students‘ connectedness to school.  
This research was the first reported to address the relationship between school 
connectedness and adolescent injury outcomes, and to develop school connectedness 
as a component of a multi-level adolescent injury prevention program. The current 
results have shown promise for the incorporation of school connectedness in 
adolescent injury prevention programs, as well as for the future development and 
evaluation of the SPIY connectedness component.  
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Appendices 
Appendix A: Injuries Across Adolescence: An Investigation Using the Extended 
Adolescent Injury Checklist (E-AIC) 
 
Notes 
Taken from Chapman, R.L., Buckley, L., & Sheehan, M., & Shochet, I.M. (2011). 
Injuries across adolescence: An investigation using the Extended Adolescent Injury Checklist 
(E-AIC). Health Promotion Journal of Australia, 22(2), 128-133. 
 
Abstract 
Issues addressed: Injuries are the leading cause of death among adolescents. The aim of the 
current research was to examine a measure of adolescent injury in terms of whether it 
encompasses the diverse injury experiences of Australian adolescents, including high-risk 
and normative adolescents, and thus determine its utility as a tool for health promotion 
research.  
Methods: Grade 9 students from two Brisbane high schools (n=202, aged 13 to 14 years), 
and adolescents recruited from the Emergency Department waiting rooms of four large 
Brisbane hospitals (n = 98, aged 16-18 years) completed the Extended Adolescent Injury 
Checklist (E-AIC).  
Results: The most common cause of injury among adolescents was a sports activity, 
followed by fights for all participants except school-based males, who experienced more 
bicycle injuries. Alcohol use was most frequently reported in association with interpersonal 
violence injuries. 
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Conclusions: A broad variety of injuries, occurring in context of multiple risk as well as 
normative behaviours, were reported by adolescents in both school and ED settings, and were 
captured by the E-AIC. 
So what? Findings suggest that the E-AIC is a useful measure that captures the injury 
experiences of adolescents in different contexts. The high occurrence of injuries that do not 
result in formal medical treatment also indicates scope for interventions to be based around 
lessons in first aid, while also incorporating injury prevention components. 
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Injury is the leading cause of death among adolescents, and in many countries, accounts 
for more deaths than all other causes combined (Australian Institute of Health and Welfare, 
2008b; Blum & Nelson-Mmari-K., 2004). Rates of death due to injury also increase 
dramatically across adolescence. The Australian Institute of Health and Welfare reported that, 
in 2005, there were 954 deaths of young Australians due to injury, which is a rate of 26 
deaths per 100,000 young people. Of these deaths, 4% were among adolescents aged 12 – 14, 
17% were among those aged 15 – 17, and 80% were among young people aged 18 – 24 years 
(Australian Institute of Health and Welfare, 2008b).  
The cumulative burden of nonfatal injuries can be considerable for individuals, their 
families, the health care system and society at large (Hambridge, Davidson, Gonzales, & 
Steiner, 2002). Such injuries are of particular concern considering their prevalence; for every 
unintentional injury death among adolescents aged 10-19 years in the United States, there are 
approximately 12 hospitalisations and 641 Emergency Department (ED) visits (Sleet, 
Ballesteros, & Borse, 2010). This estimate does not even touch upon injuries treated by 
General Practitioners, those who are treated at home, or those who are left untreated.  
The significance of adolescent injury as a health problem has led to an increasing 
number of injury prevention programs for young people. The development of reliable, self-
report injury measures is essential to meet the growing need for evaluation of such programs. 
Causes of injury in adolescence 
Transport accidents are the primary cause of adolescent injury fatalities and 
hospitalisations (Australian Institute of Health and Welfare, 2008b; Blum & Nelson-Mmari-
K., 2004; Kypri, Chalmers, Langley, & Wright, 2002; Scheidt et al., 1995). While transport 
accidents account for a similar proportion of hospitalisations among young males and 
females, the overall rate of hospitalisation due to transport accidents is lower for females than 
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for males (Australian Institute of Health and Welfare, 2008b). One study has shown that the 
majority of transport deaths among adolescents aged 15 and under are pedestrian and bicycle-
related; however underage driving also contributes to injury fatalities (Lam, 2003). 
Motorcycle crashes also contribute to adolescent injury: one study found that 3,163 children 
aged 16 years and younger attended Victorian EDs with motorcycle-related injuries during 
2000-04, at rates ranging from 62 per 100,000 to 82 per 100,000 per year (Bevan, Babl, Bolt, 
& Sharwood, 2008). These rates were found to increase by an average of 9.6% per year 
(Bevan et al., 2008).  
Interpersonal violence is another leading cause of adolescent fatalities and 
hospitalisations, with 9% of hospitalisations of Australians aged 12-24 during 2005-06 being 
due to assault (Kypri et al., 2002). Rates of injury due to assault are lower among females 
than males across all ages in adolescence (Australian Institute of Health and Welfare, 2008b). 
When injuries of lesser severity are considered, a different causal pattern emerges, with 
the majority resulting from sporting activities (Mattila, Parkkari, Kannus, & Rimpela, 2004; 
Michaud, Renaud, & Narring, 2001; Scheidt et al., 1995). Data from a study examining ED 
attendance at 50 Australian hospitals from 1986-1994 revealed that sport accounted for 23% 
of injuries among males aged 15-29 years, with transport constituting 13% (Moller, 1995). 
Almost three-quarters (73.9%) of hospitalised sports injuries in Australia occur in males 
(Flood & Harrison, 2006).  
Experimentation with alcohol also often begins and increases during adolescence 
(Australian Institute of Health and Welfare, 2005; US Department of Health and Human 
Services, 2001), despite current Australian NHMRC guidelines recommending that no 
alcohol be consumed at all by young people aged under 18 (National Health and Medical 
Research Council, 2009). Alcohol use is also considered to be one of the most significant risk 
factors for injury (Lowenfels & Miller, 1984). In Australia in 1998, transport accidents were 
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the leading cause of alcohol-related injury deaths and hospitalisations among males aged 15-
19 years, while interpersonal violence was also highly related to alcohol deaths (Steenkamp, 
Harrison, & Allsop, 2002).  
Injury across adolescence 
The proportion of deaths attributable to injury increases substantially during 
adolescence (Australian Institute of Health and Welfare, 2008b). The causes of injury also 
vary with age across adolescence. One U.S. study using hospital discharge and death 
certificate data for young people aged 0-19 years showed that transport injuries peaked at 18 
years (Agran, Winn, Anderson, Trent, & Walton-Haynes, 2001). Within this category 
however, motor vehicle occupant injuries increased substantially with age, while bicycle 
injuries decreased after peaking at 14 years (Agran et al., 2001).  
The rate of interpersonal violence injuries also increases throughout adolescence. In 
Australia, the rate of hospitalisations due to assault increases from 56 per 100,000 among 12–
14 year old males, to 247 among 15–17 year old males and 477 among 18–24 year old males 
(Australian Institute of Health and Welfare, 2008b). Figures relating to sports injuries are less 
consistent, however, and it appears that injury risk increases in association with exposure to 
various sports rather than with age (Michaud et al., 2001).       
Research aim 
The aim of the current research was to examine a measure of adolescent injury in terms 
of whether it encompasses the diverse injury experiences of Australian adolescents, including 
both high-risk and normative adolescents, and thus determine its utility as a tool for health 
promotion research. In doing so, this research builds upon a previously established measure, 
the Adolescent Injury Checklist (AIC). This measure records injuries experienced by 
adolescents in the past six months, whether any required medical attention, and whether they 
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occurred in the context of alcohol or other drug use. This measure has been developed and 
used in both hospital and high school research in the United States (Jelalian et al., 2000; 
Jelalian et al., 2001; Jelalian et al., 1997; Spirito et al., 2000; Spirito et al., 1997).  
The utility of the AIC lies in its capacity to measure both minor injuries that are 
untreated or treated at home and injuries of greater severity that require formal medical 
treatment. Nonfatal injury research is primarily based on hospitalisation or ED data, or on 
self-reports of injuries that required medical treatment. However, social class differences 
have been identified in decisions to present for medical treatment (Williams et al., 1997), 
with data based on medical records tending to under-represent the true incidence of injury. 
Additionally, a focus on medically treated injuries fails to provide information about injuries, 
which, while not formally treated, may require first aid (Grimmer, Williams, & Pitt, 2000). 
While prevention strategies targeted toward severe injuries will always be a primary concern, 
there is an emerging need for prevention approaches to address more common injuries that 
contribute fundamentally to the total injury burden (McLure, 1995).   
Previous research by the authors described the first steps in developing an Extended 
Adolescent Injury Checklist (E-AIC)
 
(Chapman, Buckley, & Sheehan, 2011). In this prior 
research, focus groups were conducted with high-risk adolescents and hospital staff to 
determine appropriate item terminology. The measure was then piloted with 498 Grade 9 
students in Brisbane, Australia, with further changes being made based on pilot responses 
(Chapman, Buckley, & Sheehan, 2011). This research extends upon the previous study by 
testing the utility of the revised E-AIC with two different samples of adolescents: a student 
sample of adolescents aged 13 to 14 years, and a sample of older adolescents (aged 16-18) 
recruited from the waiting rooms of hospital EDs. EDs provide the opportunity for contact 
with a community sample of adolescents who may still be in or have left school. As deaths 
due to injury increase dramatically from 14 years of age (with 38% of deaths being 
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attributable to injury at 13 to 14 years, and 66% at 15-17 years) (Australian Institute of 
Health and Welfare, 2008b), this research will also examine the utility of the measure for 
adolescents both before and after this increase.  
Method 
Participants 
Student sample. A total of 202 Grade 9 students (87 male), with a mean age of 13.6 
years (range: 13-14 years) from two high schools in Brisbane were given surveys. Analysis 
indicated that participants from the two schools did not differ on age, t(200) = 1.11, ns, or 
sex, ²(1, N = 202) = 1.65, ns.  
The Index of Relative Socio-Economic Advantage/ Disadvantage was obtained for the 
two schools. The Index is constructed from attributes of the population in the area, such as 
educational attainment, income, employment and occupation, and ranges from 1-10. One of 
the schools is located in a somewhat advantaged area (Index score of 8) and the other school 
is located in a disadvantaged area (Index score of 1) (Australian Bureau of Statistics, 2005). 
Hospital sample. Ninety-eight adolescents aged 16-18 years (38 males; mean age = 
17.2 years) were recruited from the outpatient ED waiting rooms of four large Brisbane 
hospitals. Analysis indicated that participants recruited from the four hospitals did not differ 
on age, F(3, 94) = 1.88, ns, or sex, ²(3, N = 98) = 0.56, ns. Male and female participants 
were also not found to differ by age, t(96) = 0.33, ns.  
Measure 
The E-AIC is a self-report measure of injury. The 23 items are separated into a set of 
injury types (e.g. burns, sprains) and a set of injury situations (e.g. fights, driving). For all 
items, adolescents initially indicate whether they had the injury in the past six months, and 
then if experienced, they indicate whether this occurred in the context of alcohol use, drug 
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use, and whether the injury required treatment by a doctor or in hospital. The measure has 
been shown to have good internal consistency as well as consistency in adolescent responses 
over time (Chapman, Buckley, & Sheehan, 2011). See Chapman and colleagues (2011) for 
further information on the measure and its development.   
Procedure 
 Ethical approval was obtained from the University Human Research Ethics 
Committee, Education Queensland and from hospital Ethics Committees. Individual school 
principals and ED directors were then contacted for permission to conduct the research in 
these settings.  
School sample. Parental consent was obtained prior to students‘ participation by 
sending an information sheet home. The E-AIC was administered during health classes. 
Students were given an information sheet outlining the research and were asked to sign an 
attached consent form before participating. A researcher then read each question aloud, 
before allowing students to continue individually and remaining available for questions.  
Hospital sample. Adolescents recruited through hospitals were administered the E-AIC 
while in ED waiting rooms. Notices advertising the research were placed around the waiting 
rooms and distributed by ED staff. Through these notices, adolescents aged 16-18 years were 
invited to approach researchers in the ED waiting rooms. Adolescents were not required to be 
presenting for their own injury to participate, although 36.7% (39.5% of males and 35.0% of 
females) were found to be.  
Two researchers were present in each ED waiting room during specific hours, chosen 
for their high adolescent presentation rates. Following verification of an adolescent‘s age, 
information sheets and consent forms were provided. Active parental consent was required 
for all adolescents aged 16 years. The E-AIC was administered in a private area of the ED 
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waiting room, without parents or others present. Adolescents were read all questions aloud 
and researchers entered responses on the questionnaire. These participants were given a food 
voucher for their time.  
Results 
Types of injuries experienced  
Table App. 1 shows the proportion of adolescents from both the school and hospital 
settings who reported having experienced each of the different types of injuries in the past six 
months. The pattern of injuries experienced was comparable across the two samples, with the 
most commonly reported injury being cut, bruised or bleeding, followed by sprains and 
burns. Almost all females in the student sample reported being cut, bruised or bleeding 
(98.2%), along with greater than 95% of the male students and hospital-based females. 
Sprains were also reported by greater than 50% of the students and the hospital-based males, 
while 38.3% of the hospital-based females reported this injury. Chi-square tests revealed that 
there were no sex differences in reports of each of the injuries within either of the two 
samples. 
 350 Appendices 
Table App. 1 
Reports of injury types, and proportions of injuries associated with alcohol, drugs and medical treatment, by sex (%) 
Sample/ Injury 
Males Females 
Reported 
injury 
Associated 
with alcohol
a
 
Associated 
with drugs
a
 
Medically 
treated
a
 
Reported 
injury
a
 
Associated 
with alcohol
a
 
Associated 
with drugs
a
 
Medically 
treated
a
 
School sample (n=202)           
    Cut, bruised or bleeding  95.3 9.8 2.4 12.2 98.2 17.0 2.7 6.3 
    Sprain or pulled muscle 74.4 7.8 1.6 12.5 74.6 5.9 1.2 25.9 
    Burn 45.3 7.9 2.6 10.3 36.8 7.1 4.8 - 
    Concussion/knocked out  14.0 25.0 16.7 16.7 10.6 50.0 25.0 16.7 
    Broken bone 15.3 - - 76.9 11.4 15.4 - 76.9 
    Other type of injury  25.0 19.0 9.5 14.3 27.1 10.3 - 44.8 
Hospital sample (n=98)         
    Cut, bruised or bleeding  89.5 40.6 15.6 18.8 96.7 28.6 12.5 12.5 
    Sprain or pulled muscle 57.9 4.5 - 9.1 38.3 - 4.8 42.9 
    Burn 36.8 14.3 7.1 23.1 31.7 15.8 11.1 5.6 
    Concussion/knocked out  28.9 36.4 18.1 54.5 13.3 57.1 14.3 28.6 
    Broken bone 18.4 14.3 - 57.1 10.0 - - 66.7 
    Other type of injury  13.5 - - 40.0 10.0 - - 66.7 
a
 Proportions based on those who reported injury. 
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For all participants except the hospital-based males, alcohol use was most commonly 
associated with concussion injuries or being knocked out. Males in the hospital sample 
reported more alcohol use in association with cuts, bruises and bleeding injuries. Among all 
participants, medical treatment was most commonly reported for broken bones. Table App. 2 
shows the proportions of participants in both samples who reported having had at least one 
type of injury associated with alcohol or drug use, or medical treatment. Among the school 
sample, 13.3% of males and 18.2% of females reported at least one injury while drinking 
alcohol, while among the hospital sample 40.0% of males and 31.6% of females reported 
injuries associated with alcohol use. Chi-square analyses showed that there were no sex 
differences in reports of alcohol use, drug use or medical treatment in association with 
injuries among either the school students or hospital-recruited adolescents. 
Table App. 2 
Reports of injuries associated with alcohol, drugs and medical treatment, by sample and sex 
 School sample (n=202) Hospital sample (n=98) 
Males Females Males Females 
At least one injury type 
associated with alcohol use  
13.3 18.2 40.0 31.6 
At least one injury type 
associated with drug use  
4.9 5.5 17.1 14.5 
At least one injury type 
associated with medical treatment  
34.1 33.3 44.4 36.8 
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Sports, interpersonal violence and transport related injuries 
Table App. 3 presents the proportions of participants in both samples who reported 
experiencing sports, violence or transport-related injuries in the past 6 months. Injuries 
sustained during sports or athletic activities were the most commonly reported injury 
situations for all participants across both samples and genders. Among all participants except 
the school-based males, fight-related injuries were the next most commonly reported, and 
were experienced by 44.6% of the female school students, 36.8% of the hospital-based males 
and 25.0% of the hospital-based females. Among male school students, bicycle-related 
injuries were more commonly reported (52.3%) than fighting injuries (33.7%). Chi-square 
tests were conducted to determine sex differences in reports of these injuries. Significant 
differences were only found among the school-based sample. Among the students, more 
males than females reported bicycle injuries, ²(1, N = 200) = 5.35, p < .05, with 52.3% of 
males and 36.0% of females reporting injuries while riding a bicycle. Additionally, more 
males reported motorcycle injuries, ²(1, N = 199) = 6.40, p < .05 (18.8% c.f. 7.0% of the 
female students), and injuries from any type of gun ²(1, N = 200) = 7.16, p < .05 (10.5% c.f. 
1.8% of female students).  
Table App. 3 
Reports of sports, interpersonal violence and transport-related injuries, by sample and sex (%) 
Injury 
School sample (n=202) Hospital sample (n=98) 
Male Female Male Female 
Sport or athletic activity 62.8 61.4 60.5 40.7 
Interpersonal violence injuries     
    Physical fight 33.7 44.6 36.8 25.0 
    Physically attacked  22.4 35.1 23.7 15.0 
    Stabbed  5.8 4.4 2.6 5.0 
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    Shotgun, BB gun or other gun 10.5* 1.8* 5.3 - 
Transport injuries     
    Riding bike  52.3
#
 36.0
#
 10.5 3.3 
    Riding motorcycle  18.8^ 7.0^ 5.3 3.3 
    Passenger in vehicle 14.1 15.9 2.6 6.7 
    Pedestrian hit by vehicle 7.0 4.4 7.9 3.3 
    While driving 7.1 4.4 2.6 1.7 
*
#
^ p < .05, difference between males and females in reports of each injury 
 The proportion of participants who had sustained a sport injury, at least one of the 
four interpersonal violence injuries or at least one of the five transport injuries are shown in 
Table App. 4. Chi-square analyses revealed that overall there were no sex differences in 
reports of sports, violence or transport-related injuries, within either sample. Table App. 4 
also shows the proportion of students, among those who experienced one of these injuries, 
who reported associated alcohol or drug use, or medical treatment. Among all participants, 
alcohol use was most frequently reported in association with interpersonal violence-related 
injuries. Also consistently across the samples, medical treatment was most commonly 
reported for sports-related injuries, while reports of alcohol and drug use in conjunction with 
sports injuries were relatively infrequent. Again, chi-square analyses revealed that there were 
no sex differences in reports of injury situations associated with alcohol use, drug use or 
medical treatment, within either sample. 
Discussion 
 Sport is the most common cause of injury among adolescents. This was found to be 
true for males and females recruited in both school and hospital settings, supporting the claim 
that sports injury risk is related to exposure to specific sports and not to an adolescents‘ age 
(Michaud et al., 2001). Contrary to Australian hospitalisation data (Flood & Harrison, 2006), 
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however, there were no sex differences in reports of sports-related injuries, whether treated or 
untreated. The sample sizes used in the current study may have been insufficient to establish 
power to detect sex differences however, with just 23 of the students and 12 of the hospital-
based adolescents reporting treatment for sports injuries over the past 6 months.  
Again in contrast to established fatality and hospitalisation findings, there were few sex 
differences in reports of transport or interpersonal violence injuries. More male than female 
students reported bicycle and motorcycle injuries, as well as gun-related injuries, however 
these findings did not hold for the older hospital-based sample. Again, the size of the ED 
sample may have been insufficient to detect any statistical differences, as results trended to 
greater reporting of these injuries by males than females within this group. One notable 
result, however, was that approximately 1 in 10 of the male students reported injuries 
resulting from ‗shotguns, BB guns or other types of guns‘. Future qualitative research may be 
useful to determine the injuries that students classify within this category, with the E-AIC 
possibly incorporating clearer items to allow students to more accurately identify these 
violence-related injuries.  
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Table App. 4 
Reports of sports, transport and interpersonal violence injuries associated with alcohol, drugs and medical treatment 
Sample/ Injury 
Males Females 
Reported 
injury 
Any associated 
with alcohol
a
 
Any associated 
with drugs
a
 
Any medically 
treated
a
 
Reported 
injury 
Any associated 
with alcohol
a
 
Any associated 
with drugs
a
 
Any medically 
treated
a
 
School sample (n=202)           
    Sports/athletic activity 62.8 1.9 - 17.0 61.4 - - 20.0 
    Transport 61.6 13.2 1.9 9.4 48.7 10.9 1.8 9.1 
    Interpersonal violence 48.2 14.6 2.4 4.9 50.9 14.0 3.5 8.8 
Hospital sample (n=98)         
    Sports/athletic activity 60.5 4.5 - 39.1 40.7 4.2 - 12.5 
    Transport 23.7 22.2 - 22.2 16.7 30.0 20.0 10.0 
    Interpersonal violence 39.5 60.0 20.0 20.0 30.0 38.9 11.1 5.6 
a
 Proportions based on those who reported injury.
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Although the aim of this research was not to compare across samples, an interesting 
finding was the overrepresentation of reports of transport injuries within the school sample 
(61.6% of males and 48.7% of females reported at least one transport injury, c.f. 23.7% of 
males and 16.7% of females in the ED sample). This seems largely attributable to their more 
frequent experience of bicycle and motorcycle injuries. Bicycle injuries, in particular, were 
reported much more frequently among the student sample (and particularly among male 
students), a finding that supports studies of injuries by individual year of age (Agran et al., 
2001). Male students‘ reports of motorcycle injuries are of particular concern, considering 
their potential for greater severity, and the fact that these adolescents are below licensing age. 
It is evident that road safety programs aimed at early adolescents should include components 
on motorcycle safety.  
 The types of injuries reported by both students and hospital-based adolescents were 
mainly soft tissue, including cuts, bruises and other wounds. Sprains and strains, as well as 
burns, were also frequently reported. One interesting result was the proportion of adolescents, 
particularly in the ED sample, who reported having concussions or being ‗knocked out‘ (with 
28.9% of male and 13.3% of female hospital-based participants reporting this injury). Future 
qualitative research may be useful to explore what these young people include within this 
category of injuries. It may be, considering the relatively high proportion that were said to be 
associated with alcohol use, that alcohol-related violence may lead to concussions, or even 
that adolescents interpret passing out as a result of alcohol intoxication as a form of being 
‗knocked out‘. Those that are not reported as being associated with alcohol however may also 
be sport-related concussions.   
The results of this research show that alcohol use among adolescents continues to be an 
issue of concern, particularly as it relates to interpersonal violence and associated injuries. 
Almost two-thirds of the hospital-based males and just fewer than 40% of the hospital-based 
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females who reported an interpersonal violence injury indicated that they had been 
consuming alcohol at the time. Additionally, just over one in every ten students who reported 
a transport or violence injury indicated that they had been drinking alcohol at the time.  
 The utility of the AIC lies in its capacity to measure all injury experiences, including 
those requiring medical treatment. Reports of medical treatment for specific injuries were 
compared with data from a study utilising the AIC with 1,983 U.S. adolescents aged 14-18 
years (Spirito et al., 1997). The data from this U.S. study closely resembled results for the 
older hospital-based sample in the current research. In the AIC research, 13.9% of cuts 
reported by the U.S. adolescents resulted in medical treatment (c.f. 14.8% in the current 
research) and 11.0% of burn injuries reported by U.S. adolescents requiring treatment (c.f. 
12.9% in this study). Overall, medically treated injuries were reported by at least one-third of 
adolescents within each participant group (ranging from 33.3% of the female students to 
44.4% of the hospital-based males).  
Interestingly, just 57.1% (hospital-based males) to 76.9% (school-based females) of 
adolescents who reported broken bones indicated that they had received medical treatment 
for these injuries. It may be that those adolescents who did not seek formal medical treatment 
were referring to suspected breaks of fingers or toes which they may have strapped 
themselves or even left untreated. In an article commenting on methodological challenges in 
injury research, the authors indicate that many patients do not seek medical care for 
contusions or sprains, and in some cases, lacerations and some kinds of fractures also go 
untreated (Cummings et al., 1995). Future research may be required to further explore 
injuries that adolescents are reporting as breaks, and their treatment-seeking behaviour 
relating to these injuries.   
There are several limitations to the present study, including small sample sizes and the 
utilisation of differing methodologies for the participant samples, the self-report nature of the 
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questionnaire and, as reported in past studies utilising the AIC (Jelalian et al., 2000; Jelalian 
et al., 2001; Spirito et al., 1997), the lack of definitions of specific injuries which may have 
resulted in variability in interpretation across adolescents.  
As previously noted, in some cases small sample sizes may have reduced the power 
required to detect possible sex differences, especially among the hospital-based adolescents. 
However, in many cases sex differences were found. Also, although key aspects of the 
methodology remained consistent across the two samples, some variations may have 
introduced biases in responses. Most evident is the recruitment of younger adolescents from 
high schools and older adolescents from hospital EDs. The aim of this study was not to 
compare injury experiences across the participant groups, however, but to assess the utility of 
the measure for adolescents of different ages and different risk categories. Adolescents who 
have one type of injury are more likely to have also experienced others (Chapman & 
Sheehan, 2005), and so sampling of adolescents presenting to EDs enables representation of 
higher-risk adolescents.  
Students were also administered the E-AIC in a self-complete paper and pencil format, 
while the hospital-based adolescents were read the survey aloud by a researcher, responding 
to items verbally. While this may have had potential to impact on some responses, for 
example to items involving alcohol and drug use, it is evident that older adolescents still 
reported high-risk behaviour to the researchers (e.g. high proportions reported alcohol use in 
conjunction with violence injuries). The use of these different data collection methodologies 
was in fact useful, in that it shows that the measure is able to be administered in a variety of 
ways in future research. 
The E-AIC is a self-report measure, which may be biased by participant recall or 
inaccuracy. The validity of responses to self-report questionnaires involving risk behaviours 
such as drug and alcohol use has been contested with arguments that adolescents may not 
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want to report sensitive issues and may give socially desirable responses (Brener, Billy, & 
Grady, 2003). However, a number of studies have demonstrated the reliability and validity of 
adolescent self-report responses to interviews and school-based questionnaires involving both 
injury (Begg et al., 1999; Currie, Williams, Wright, Beattie, & Harel, 1996; Grimmer et al., 
2000) and risk behaviours such as alcohol and other drug use (Brener et al., 2002).  
The results of this study have implications for future research and the development of 
injury prevention programs. The prevalence among both younger and older adolescents of 
injuries that do not receive formal medical treatment indicates that there may be scope for 
school-based injury prevention programs to be based around lessons in first aid, while also 
incorporating prevention components. This research provides a basis for such programs 
through an initial indication of the most common injuries reported by adolescents, around 
which first aid lessons may be developed. Targeting the most common types of injuries (e.g. 
lacerations, sprains and strains, and burns) and situations in which these injuries occur (e.g. 
sports, physical fights, and bicycle and motorcycle riding) may be a useful prevention and 
control strategy. In such a program, a form of which is currently being developed and trialled 
by the researchers, adolescents may be taught first aid techniques for dealing with injuries 
when they do occur, while also acquiring strategies for preventing such injuries. First aid 
programs may also be beneficial in order to educate young people about injuries about which 
they may not be so knowledgeable, for example, fractures and concussions.  
The current research has also demonstrated that the E-AIC is an effective injury 
measure for use with both high-risk and normative adolescents, in both hospital and school 
settings. Its utility in terms of being a relatively inexpensive, comprehensive and time-
efficient measure of injury also supports its use in future health promotion research. 
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Appendix B: School connectedness evaluation (Material deleted from Paper 6 through 
the revision process with Health Education Research) 
Results 
Unlike several other connectedness programs, the SPIY connectedness component was 
delivered as professional development workshops for teachers within specific departments. A 
number of items on the PSSM reflect a more whole-of-school approach to student wellbeing, 
which the program in its current format may not have influenced (e.g. ‗other students in this 
school take my opinions seriously‘). One item of the PSSM that does capture the primary 
focus of the program however, states: ‗there‘s at least one teacher or other adult at this school 
I can talk to if I have a problem‘. As this item is central to the current program, a further 
ANCOVA was conducted which focused on difference by condition (SPIY curriculum + 
connectedness vs. Control) on response to this one item at follow-up, with baseline response 
entered as a covariate. This analysis showed a trend for program students being more likely 
than control students to believe there was a teacher they could talk to, at follow-up (F(1) = 
2.96, P = .087).  
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Appendix C: Health and Physical Education Teachers (Material deleted from Paper 5 
through the revision process with International Journal of Qualitative Studies in 
Education) 
Results 
A further interesting finding arising from the current research was that many of the 
current participants, most of whom were teachers of Health and Physical Education, 
perceived themselves as already having positive and connected relationships with students. 
Many of the Health and PE teachers also had clearly articulated ideas of how they are able to 
identify with and relate to students, and how this relationship can positively influence 
students‘ behaviour.  
 I think you‘ll find that a lot of PE teachers are fairly, oh, excellent classroom 
teachers, great behaviour management skills, but that‘s because they‘ve … 
developed a good rapport with the kids. Kids can relate to them, they‘re interested 
in the kids, they‘re teaching relevant stuff. (Female).  
 You ask most kids who their favourite teacher was or who ... if you needed to talk 
to a teacher, not a learning support, not a chaplain, if you needed to talk to a 
teacher at the school who would you go to. I guarantee you… if you have to go to 
talk to a teacher it would probably be a PE teacher. (Female). 
 Being a phys ed. teacher as well; male boys in particular want to associate with you 
and they want to relate to you. If you‘re a decent enough person, they‘ll like you 
and if you can be positive in that role as a sport teacher and a teacher then you have 
a double whammy, they‘ll listen to you, even the ones right off track. (Male).  
 It‘s a sort of subject area to where you can go in and you can say shit, and nowhere 
else. You‘re outside, it‘s not highly appropriate but it‘s not totally inappropriate 
either, so they probably feel a little bit more comfortable there. (Male).  
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 You know the male phys ed. teacher being the guy that the guys will go to and talk 
to; I think that happens, I think we mentor every day of the week. (Male).  
Discussion 
One important aspect of this research is that Health and Physical Education teachers, 
who may be considered key implementers of health behaviour change programs within 
schools, already perceived themselves as having positive connected relationships with 
students. These teachers indicated that their topic area is one that lends itself to having more 
in common with students than other teachers (e.g. one comment was that ―kids can relate to 
them‖), and that they are therefore actively involved in informal mentoring of their students 
on a frequent basis. It may be that the fact that Health and Physical Education teachers are 
able to interact with students in more informal settings, such as on the sports fields, which 
may also be appealing settings for some adolescents, they are able to develop more positive 
and connected relationships with their students. This issue may be further explored in future 
research; for example, qualitative research that compares perceptions of relationships and 
interaction with students across teachers from different departments. Additionally, the issue 
of differential relationships with teachers from a number of departments could be explored 
from the perspectives of students. In considering program design and implementation, it may 
be that, with Health and Physical Education teachers‘ perceived prior experience in 
developing respectful and supportive relationships with students, these skills may be able to 
be built upon and shared between teachers within and across school departments. 
 






